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1.0 INTRODUCTION

Three computer programs were developed under the present work
(see [1]). Two of these programs, PCASE and PCASLE, used the
open wake models, whereas the third one, PCASLDW, used the
double wake model of the partially cavitating cascade flow.
PCASE requires the cavitation number, and PCASLE and PCASLDW
require the cavity length as input data. The detailed explana-
tions in regard to the type of model used for these programs
are given in [1]. The general rule of thumb is that if the
cavity length is short and/or the negative camber on the suc-
tion side of the cascade is small, PCASE converges rapidly,
whereas if the cavity length becomes long and/or the negative
camber on the suction side of the cascade is large, PCASLE
provides a better convergence. PCASLDW may be used when the
pressure-side camber is large so that the calculated cavity
boundary tends to intersect the upper surface of the blade in
the supercavitating cascade flow configuration.

Six solution parameters are to be determined for PCASE: these
include three transform coordinates, scaling factor for mapping,
deflected flow angle at downstream infinity, and ratio of flow
passage width at downstream infinity to that at upstream infinity.
For PCASLE, one extra solution parameter, i.e., cavitation num-
ber is added, making the total number of solution parameters
seven. For PCASLDW, one of the solution parameters, i.e.,

ratio of flow passage at downstream infinity to upstream infin-
ity, was deleted, but two new solution parameters, i.e., two
transform coordinates, were introduced, making the total number
of solution parameters eight. PCASLDW requires the most com-
puter time of the three to carry out one iteration due to the
increased total number of solution parameters.

In the following, the structure of the program including vari-
ous subroutines, input data set-up, typical output data and

__




listings of these three programs is described. Due to the
similarity in the input data set-up of the programs, only
that of PCASE is given completely. It is believed that there
will be no difficulty in running PCASLE and PCASLDW once one

becomes familiar with PCASE.




2.0 STRUCTURE OF PCASE

PCASE consists of a main program and several subroutines, brief
descriptions of which will be given as follows:

1) MAIN PROGRAM PCASE

Specify the dimensions for data.

Read input data.

Exercise Newton's iterative procedure.

Calculate lift and drag coefficients at the end of
each iteration.

o Calculate the cavity profile.

000O0

2) SUBROUTINE OXFNEW(X,STOL,M,I,DG,DF,FFF4)

o Exercise Newton's iterative procedure in calculations
for the six integral equations to find the six
unknown scolution parameters.

x: Input and output data in array SXSI(I)
SXSI(l): & - coordinate for the point B of the foil.

SXSI(2): & -~ coordinate for the point C.
SXSI(3): & - coordinate for the point F.
SXSI(4): A, coefficient of the mapping function.
SXSI(5): Py downstream flow angle.
SXSI(6): € = ratio of d2 to dl
STOL: Control variables for the accuracy of Newton's iter-
ations.

M: Number of desired iterations for Newton's procedure.
I: Counts the number of iterations of Newton's procedure.
This is defined within OXFNEW.
DG: This is one of the assigned finite differences for
the numerical derivations of %%. However, it is
no longer used in the calculations themselves as

it has been replaced by the array DELI(I,J) which
is read in at the beginning of the program.

DF: Same as DG.

FFF4: The residue of equation F(4); if FFF4 becomes larger
than S4 of input data, the program is stopped.

3) SUBROUTINE OFSIM1 (ANS,NOF,XCA)

o Calculates integral I(l) of integral equation F(1l)
for special ease of foil shape with rounded left
end. Called from subroutines: FlINTL, RMINT, CAVITY
(see Reference [1] for F(l)).

ANS: Final answer for the integral I(l) of equation F(1l).

3
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NOF: This is a controlling variable passed on from the
calling subroutines:

= 0 - OFSIM]l called from F1lINTL
NOF = 1 - OFSIMl called from RMINT for real part

NOF 2 - OFSIM1l called from RMINT for imaginary
part

NOF = 3 - OFSIMl called from CAVITY OXFNEW at
F(5)

XCA: Integration variable passed on to OFSIM1 only if
NOF = 3.
4) SUBROUTINE OFSIM2 (ANS2)

o Controls iterative procedure for calculating integral
equation F(4). Called from OXFNEW (see Reference
(1] for F(4)).

ANS2: Final answer of OFSIM2
S) SUBROUTINE OFSIM3 (Y,XXII,IP,I)

P

o Calculates g, (z) in integral equation F(4). Called '
from OFSIMZ. (see [1] for g,(g)). !
Y: Integration variable passed from OFSIM2, correspond-
ing to ¢.

XXII: Returns value of g, (£) to OFSIM2. The parameter
is passed from O%SIMZ to OFSIM3 in the form of
one element of an array (XITC(I)) inside an
iterative loop.

IP: Number referring to the control point; IP = 1 to LPM.

: I = 2 for the subdivided middle point between the
regular control points specified by IP; I = 3 for
the control points.

6) SUBROUTINE OFSIMS (ANS5) ?

o Calculates values of F(5) using Simpson's rule and
Chebyshev-Gauss polynomials.

ANS5: Value returned to loop in OXFNEW for equation F(S).
7) SUBROUTINE F1lINTL (YINT, KCTRL) 1

0 Calculates integrals in integral equation F(1l).
Called from OXFNEW.

YINT: Value returned for integral each time F1lINTL is
called.

KCTRL: Control variable passed from OXFNEW directing which
of the four integrals in F(l) is to be calculated.
(see [1]).




8)

9)

10)

11)

SUBROUTINE G2 (XS2,AG2,IS2)

o0 Calculates 9, (¢) in F(5) given integral variable
£, i.e., X82. Called from iterative loop in OFSIMS.

XS2: Abscissa subdivision points from which g
calculated, i.e., £.

AG2: Value for 9, () returned to OFSIMS after each
time it is called.

5 (£) are

IS2: Number of control points on the second arc S2.

SUBROUTINE RMINT(SR,SM,MIQ)
o Calculates L. Ly 17 Mo 37 M, of equa-
tions F(2) and F(3) respectively. These values are
used to calculate F(2) and F(3) in OXFNEW (see [1]).

SR: Value for r returned to OXFNEW
SM: Value for m returned to OXFNEW

MIQ: Control variable passed from OXFNEW dictating which
value (1, 2, 3 or 4) of r or m is to be calculated.

SUBROUTINE CAVITY (XCC, YCC)

o Calculates coordinates of points along cavity cross-
section to give cavity shape. Passes cavity end-
point coordinates back to OXFNEW.

r,, r,;m m

XCC: Value returned to OXFNEW for x coordinate of cavity
endpoint.

YCC: Value returned to OXFNEW for y coordinate of cavity
endpoint.

SUBROUTINE IC2(SR,SM,XCA, ISIC)

o When ISIC = 0 used to calculate r, and m, of equa-

tions F(2) and F(3) respectively. It is then
called from OXFNEW. When ISIC = 1 it is used to
calculate.

SR,SM: When called from RMINT this is the returned value
for T, and m,- When called from CAVITY, only SR
is used and SM becomes dummy (see Reference [1]).
XCA: Only used for ISIC = 1, integration variable.

ISIC: This is a control variable which tells IC2 whether
to do calculation for OXFNEW or for OFSIMS or
CAVITY.

0 called from RMINT.
1 called from CAVITY IN OFSIMS for F(5).

e it s vt e




12) SUBROUTINE MOSEC (A,B,ER1l,X,J,XLPA,IS1I2)

o Finds a root of £(x) = 0 where x must lie between
A and B and £(A)>0, f(B) <0.
A.B: A root of £f(x) = 0 exists between A and B.

ER1,ER2: Accuracy controlling variables where

- x| <ER1l and |f(x - f(x)]| <ER2.

xreal real)

x: A root of £(x) = 0, found in this subroutine and
returned to the calling program.

J: Number of iterations done in MOSEC.
13) FUNCTION AITKEN (XX,YY,X,N)

0 Interpolate the value corresponding to X with the
data of XX (N), YY(N) specified by Aitken method.

14) SUBROUTINE DETERM (A,N,D)
o Calculates determinant of a matrix A of rank N

A: Matrix input, requiring dimension.
N: Rank of the matrix.
D: Calculated determinant of A.

15) SUBROUTINE ARCS2 (S2,XC,YC)

o0 Calculates the arc length of the upper wetted
portions S2. Called from OXFNEW in calculations
for F(5) after the CAVITY subroutine.

S2: returned arc length of arc S2.

XC: X-coordinate of cavity endpecint.
YC: y-coordinate of cavity endpoint.
16) SUBROUTINE ARCLEN (XSS,XL,XH,IS1I2)

o Calculates arc length of small intervals between
XL and XH along foil profile.

XSS: Returned arc segment length.
XL: Lower x coordinate of segment endpoint.
XH: Upper x coordinate of segment endpoint.

IS1I2: Control variable telling the routine whether the
upper or lower edge of the foil is to be looked
at; IS112 = 0 for the lower edge, IS1lI2 = 1 for
the upper edge.

SUBROUTINE XCYC (XCB,YCB,CX,CY)

o Calculates the point on the upper face of the foil
corresponding to ihe endpoint of the cavity.

17)
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XCB: X-coordinate of returned point on foil.
YCB: Y-coordinate of returned point on foil.
CX: X-coordinate of cavity endpoint.
CY: Y-coordinate of cavity endpoint.
18) SUBROUTINE BBBETA (XX,RBETA, IS1lI2)
0 Calculates BETA(X(XSI))

XX: X-coordinate of the body for which the local body
slope RBETA to be calculated.

RBETA: Local body slope in radians calculated in this
subroutine.

IS1I2: Control variable; = 0 for the lower portion
19) SUBROUTINE FARC (FAR, XLPA,X1B,IS112)

o Calculates the difference between the arc length
DSS and that corresponding the Z-coordinates of
XLPA and X1B.

IS1I2: The same as that in BBBETA.

20) SUBROUTINE SHAPE (X,Y,BETA,ISlI2)

o Calculates points along cross-section of foil to
give shape of foil. Also gives the angle o:
the tangent to the foil at each point.

X: X-coordinate for which ¥ and BETA to be calculated.

Y: Y-coordinate of calculated point.
BETA: Angle of tangent to the foil at calculated point.

IS1I2: Control variable to tell the subroutine whether to

look at the upper or lower face of the foil.

21) SUBROUTINE FC2 (T,F,XL,XH,IS1I2)

0 Calculates values of the function along the wetted

arc to be integrated in the subroutine ARCLEN.
T: Value to be calculated at.
F: Value of the function.
XL: Low limit of the integration.
XH: Upper limit of the integration.
IS1I2: Control variable; = 1 for sharp leading edge
= 0 for round leading edge




3.0 INPUT DATA

The following data are those for the family program of PCAS
(Partially Cavitating Cascade Cases) which include PCASE,
PCASLE, and PCASLDW. Formatting examples are shown in Section
3.1. Several data cards must be changed in order to run the
different version of PCAS.

It is important to note that these programs, particularly
PCASLDW, were written to be able to handle blunt trailing
edged foils properly. Readers are advised to see [3] for the
cases having sharp trailing edges. The input data set-ups
shown below are those for calculating the two-dimensional
loadings for a partially cavitating propeller. The input
parameters representing the propeller blade configurations
include R, AAAA, to CCCC, A8 to D8 XROUND and A2AA to C2CC.
The definition of these parameters is described in [1]. The
thickness of the foil which was used for the plano~convex
foil case in the previous project [1l] is now a dummy input in
these programs.




3.1

DATA
CARD
NO.

15

16

INPUT DATA FOR PCASE

SYMBOL

NGAUS

TGAUS (I)

WGAUS (1)

XXM

DELT(I,J)

TH

XXDD

YYDD

AAAA ,BBBB,CCCC

DESCRIPTION FORMAT
Number of subdivisions used 110
in Gaussian integration.
Abscissas of Gaussian inte- 4r20.10
gration.
Weight factors of Gaussian 4F20.10
integration.
Weighting factor for solu- F10.8

tion parameters in iterative
procedure (0 to 1).

Increment for numerical cal- 6F10.8
culations of partial deriva-

tives.

The thickness in percent of 3F20.10

the plano-convex foil (dummy
variable).

End of the normalized foil
= 1.

Y coordinate of upper end of
the normalized foil.

Specifies the radial location 4F20.10
on the propeller blade

(normalized to be unity at

the tip)

Coefficients for terms in the
equation of the cross-
sectional shape of the lower
face of the propeller blade.
These coefficients are used
in the second equation for

x values along the cross-
section where .2 < x < .8
(see Reference 2 for the form
of equation).




A8,B8,C8,D8

18 XROUND

A2AA,B2BB,C2CC

19 AAAAU, BBBBU,CCCCU

20 A8U,B8U,C8U,D8U

21 A2AAU,B2BBU,C2CCU

22 IFLAGL
NCHBY
23 SBETA
SBETA2

Coefficients for third equa-
tion of cross-sectional shape
of the lower face of the blade
where x < .8 (see [2] for the
form of equation).

Leading edge radius. This is
actually used only when
ISHARP = 1 (rounded leading
edge). Otherwise it is a
dummy variable.

Coefficients for first equa-
tion of cross-sectional shape
of the lower face of the
blade where x < .2 (see [2]
for the form of equation).

Coefficients for second equa-
tion of cross-sectional shape
of the upper face of the blade
where .2 < x < .8 (see [2] for
the form of equation).

Coefficients for third equa-
tion of cross-sectional shape
of the upper face of blade
where x > .8 (see [2] for
the form of the equation).

Coefficients for first equa-
tion of cross-~-sectional shape
of the upper face of blade
where x < .2 (see [2] for
the form of the equation).

= 0 - for regular runs

# 0 - for runs reading data
from CASCLIM. Needs extra

data for SXSI(2), SXSI(3).

The number of Chebyshev-Gauss
control points.

Initial angle of incidence for
a starting flat plate solu-
tion in degrees.

Body angle of a flat plate

in degrees. Used as an
initial solution.

10

4F20.10

4r20.10

4F20.10

4F20.10

4F20.10

2I10
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24

25

SF4

BETAB

BETAC

LPMS

LPKS

LPM2

IFLAG

IREAD

ISHARP

NITER

Always set = 10. Used to stop
computation if the calculated
arc length S1 becomes larger
than SF4.

Body angle at point B.

Body angle at point C. 618
(initially assumed value)

Number of control points

over the £ coordinates between
£ = -1 and b. Used for first

?ri length S1. (see Reference
1]).

Number of subdivisions between
. = b and the last point of
the coarse division made by

LPMS.

Same as LPMS only used for
calculations on second arc
length S2. Note that there
is only 1 segment spacing here.

= 1 - for first run which
requires data to be fed in,
i.e., but only SXSI(l) to
SXSI(5).

= 0 - for use of previous data
in which case data will be
read either from a data card
(1f IREAD = 5) or from tape
(if IREAD = 1). For IREAD =
5, not only SXSI(l) to SXSI(5)
but also SARC(I), BETAN(I):
SARC2(I), BETA2 must be read
from the data card.

Used for controlling where data
is read from. Either tape or
card as above.

= 0 - for sharp leading edge.
= 1 - for rounded leading edge.

Number of flow configurations 418
to be calculated in 1 run.

11




MSTOP

MAXIT

NHK

26 ALFAlS

GAMMAS

SOLIS

SIGMS

27 DE, DG, DF

28 SXSI(1), I =1,6

29 SARC(l), BETAN(1)

¢

29 + LPM

Number of iterations to
stop the larger nest.

Number of iterations for
Newton's loop.

Control index for varying
either the set values of
the angle of incidence,
solidity, or cavitation
number, depending on 1,
2, or 3, respectively for
the NITER loop.

Flow incidence angle in 4E14.7
degrees (see Figure 1).

Cascade geometric stagger
angle in degrees (see
Figure 1)

Solidity of the cascade
( = %/s in Figure 1)

Cavitation number

= - 1,2

= (p; - P)/3°V)

Finite differences for numer- 3E14.7
ical derivations of %% in sub-

routine OXFNEW. These are

replaced by DELT(I,J), no

longer used.

This card is necessary only 6E13.6
if IFLAG = 1; SXSI(I),

I =_1,6 correspond to b, c,

£, A, ap, and €. Values

for SXSI(I) must be

arbitrarily assumed and

tried to see if a convergent

solution is obtained.

Arc length vs. local inci- 2E14.7
dence angle in radians for

the lower portion of the

body; these data are

needed only if IFLAG = 0

SARC (LPM), BETAN(LPM) and IREAD = 5.

12
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30 + LPM

SARC2 (1) BETAN2 (1)

!

30 + LPM + LPM2
SARC2 (LPM2) BETAN2 (LPM2)

13

Arc length vs. local
incidence angle in
radians for the upper
portion of the body:
these data are needed
only if IFLAG = 0 and
IREAD = 5.

2E14.7
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| 3.2 INPUT DATA FOR PCASLE |
!
Several input cards change from those of PCASE. Only the
changes are noted here.
DATA
CARD
NO. SYMBOL DESCRIPTION FORMAT
9-14 DELT(I,J) Increment for numerical 7F10.8
calculations for partial
derivatives.
26 ALFAlS Flow incidence angle in 4E14.7
degrees (see Figure 1).
GAMMAS Cascade geometric stagger i
angle in degrees (see
Figure 1).
SOI IS Solidity of the cascade
( = ©/g in Figure 1).
CAVLEN Specified cavity length
( = 25 in Figure 1).
28 SXsI1(1),I=1,7 This card is necessary only 7F10.7

if IFLAG = 1; SXSI(I), I =
l, 7 correspond to b, ¢, £,

A, az, o, and €.




3.3

INPUT DATA FOR PCASLDW

Several input cards change from those of PCASE. Only the

changes are noted here.

. DATA
CARD
NO.

9-15

26

28

SYMBOL

DELT(I,J)

ALFAlS

GAMMAS

SOLIS

CAVLEN

SXsI1(I1),I1=1,8

DESCRITPION FORMAT

Increment for numerical calcu-~ 8F10.8
lations for partial derivatives.

Flow incidence angle in degrees 4E14.7
(see Figure 2).

Cascade geometric stagger angle
in degrees (see Figure 2).

Solidity of the cascade
(= ©/s in Figure 2).

Specified cavity length
(= lc in Figure 2).

This card is necessary only if 8F10.7
IFLAG = 1; SXSI(I),I = 1,_

8 correspond to b, ¢, £, A, oy

g, g, and h.
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3.4 TYPICAL DATA SET-UP FOR PCASE

I2ASCAYIPTTICG4CM120002020483399A42C 4w
TITIAPSe2ZASCH e 3243R2P,
TIFZa33¢22A5244Ta%E103221 7,

-3)s
TRTIA95eP i3 0aTARIT 422",
ATaiNTeTLEET, 3
2IFPSATGIIITGITUT i
27
oG7232 13 02277333311 w37270£02:7 e31C02€7¢ 2
s£340% s PR Y-S0 - Y] W£33116571¢ e3122284722
«3233713272 e?331233332
e1327512387] «14317232352 #13223510312 e1212854 386
ell3rza3l2l «10133X22513:3 02212727412 0322727682
o802 014238 e 017816057
3
0)343 N « 02250351 ed. 25201 2 el o 030000 eud0OCC
e3733E02 e Ml0301 02203308 «3 it efZ2C522 «208G202
«3222201 L7230 02232271 02332301 2325201 02220301
e2222%71% %0000 PR} a2C2230270 e22373%1L #1220301
«J)CIICTL ecl?5Cl 0220201 «20207312 «2220501 «29000321
e3823331 0323323518 e2323201 W20237°%0 eCCC3222C «28N0GDL
Je le De
ced3l132322 =lel2235c2 Del(Ews32
] -0e3371%11 QNed722:31 ~lelXiflT1T
ie ~3ed22131¢ ~3e0135:0122 -TelELT202
2 #3024133 03253,
2 ~e2?2332: e301¢42 =el17I1251
2 ~e3133737 0352632
Ce 15, =122 =160,
T L3d 1
N : 1
e -] o3
1ef=7? 1eZ=3 ]
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3.5

P2A32.79°741200e2412
TIF2A3347245.T6.500°
TIUZA2SePIASLTTAYES
-3

INEZAPSePLASL eTA2EY
VIl NIeMA2E7,
TI3rSITZTAPIT N IJTIUT

23
0075525211
+5360533807
03339713273
¢1327533971
e1131545323
e042651423¢

3s?

000033453394 M42<4a
CoTe
02L00%¢4.

20500,

«2277833¢%1!
eTe53313043
e3321225332
e1231727345
e1612531133
00175142271

TYPICAL DATA SET-UP FOR PCASLE

«373736L0287
«8331159718

e14223351232
00332787412

e2233527%1
1333211
#30323C3
«1023331
«3)33301

e, 30333012
euGJ3321
«3300001
«3233301
0333301

«BJ223301
0235631
e0520001%
00332321
«2305201

«0H0200261

«s?0C501L
0206023
s30CCOCE
«20CC301
«237C231
eJJuCiCl

¢33323231 ¢3032061
3233331 «3£33501
Ge
3e3
Je13308557
3933213553
«J21333.

~e2333177
o1351733
40

«3303201 7273201
3333331 2233041
03333381 70306352
«22023331 #33323C1
v 332300 421203201
#002)3C1  #30330J01
0331331 «223330Q8
1.
2eGl132
~iet342385
~3e0553112
«3543733
¢2165351
“e2333237
=133 1
et 1
3 1
4333 053
leI=2 Lel
015223321 &3Z73133%

00072391 e3CC0L3I2
Cs

~Je0652532

0e3303437

§o15790353

¢1372023

~s135227¢

1538034821

Qe =130,
-] o33
=e53543%21 L233090730

17

#3102€7C 2
83122364263

«1315E8£38%
eJ8e3720402

000000 G1
e 0CL03C]
«00C001
eGCCCOIY
eC0COT O

«G0CCICL

eOlCLYDL
“Ceulsal298
~GeR476181
=QeZETII 06

e2Z221030

=18Ce

-
m

—-—_—-_—-———p-“

v

s




TYPICAL DATA SET-UP

22434792 7eT30CeCM122000e5)43029MAZKAAA
FITZ42342CA5e59.30e2CaT0
SITZAPSePCASCaTeTAPELsPU T30

<3de

INTIRPSePLASCLIeTAPE T PHO0S,
RILINIWTARET.
S)P1S3T4TAPITHJJTPUT,.

culrle

S 9
pPLLEY: I
FiNe

TLuISeLz2ITAP.
FITZA25407MelT¥ed M,

S PR LA Y

20

#0733253211
+€350535307
«$5539713273
1327533571
#11313683320
e(403014253

0e7
3323301 06020301
«J033001 0000001
¢J0J0C01 +00G0001
2530301 400630001
#J033001 6030001
¢JJC022C1 030230201
¢30CJ001 <GCCOQOL
«J0J23C1 <0GODUOCY
deb
31343753
Je3dldR0312
©)i335482
03355633
215356532
“9
Ge
71 3L
1 3
2e
lei=7
Lel3

¢2277858511
¢ 7453313082
e373125533z2
016317233¢3
«10133311958
«3175143271

«0G320J301
«0C30331
«0333001
«0033001
«0333001
«34633001
«0000001
«0330001
Ge0153302
=0e5573011
~0e0223324
00213335
~e2723332
~e3333733

=133,
40
4
53663
leZ=3

«0000001
«00000C2
+30303301
«J020061
«000300C1
«J230001
«0030C01
+30000901

1
1

e 48
1e2

FOR

PCASLDW

«3737050887
«839105571¢

«1420351053
00832757415

«00000°1
«00C00012
«00023901
«0C00C!
«0000001
«0000021
«0090C91
¢000CO01
“DeDEH5SFED
0.5723851
=240132032

2003001
«0000001
3000501
3300601
+0000091
«3200021
«3000001
«3C00001

00328911
«3318481
0352€387

0o =133,

] *3JE
-3

18

«3108670 2
e5122264283

e131256628¢
e0b258720482

«0CCO0O0L
«00C0201
«000CO01
eGCOCICL
«0000C 01
«00C0302
eBGCOCC]
«0CCCOC1
Bs2054a32
=0e3132717
=2 e0ECT203

~e1733248

=18Cs

«3C00CGC01
«G000O0C]
«0000C01
3000401
«0000C01
oCO0CCOL
«00CCO01
« 500001

(2]




4.0 QUTPUT DATA

Most of the output are self-explanatory, however, those not i

explained in output data are described as follows:

T(I): This is just a repetition of the input data
TGAUS (I).

W(I): Repetition of input data WGAUS(I).

X(I): Solution parameters corresponding to SXSI(I).

Each time these appear they are an updated
version of those preceding them.

CAV(X): This gives the x-coordinate of the cavity
endpoint.

CAV(Y): This gives the y-coordinate of the cavity
endpoint.

P(I,J): Partial derivatives of Function F{I) used for

Newton's method.
YINT4: Solution to 4th integral of equation F(1l).

SOLNR & SOLNM: Intermediate calculated values of integrals,
only used for checking the numerical accuracy.

] F(X): Residue of each function F(1l)...F(8)
SXSI(I): Solutions.

CLINF: Lift coefficient at infinity.

CDINF: Drag coefficient at infinity.

CCDD: Drag coefficient.

CCLL: Lift coefficient.
L/D: Cavity length to chord ratio.

BIGS2: Arc length of the face of the foil. Either
upper or lower face.

XCCC: x-coordinate of cavity endpoint.

YCCC: y-coordinate of cavity endpoint.

Rt et et 2 it S A e L
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XS2D: Intermediate values used as a check for
progress of program. Can be ignored.

XKSI: Intermediate values used as a check for
progress of program. Can be ignored.

XXX2: x-coordinate distance from the leading
edge.

SARC2: Distance from the leading edge along the
upper surface of foil at XXX2.

CP2: Normalized pressure at the upper surface i
of foil at XXX2. i

BBTAN2: Slope of the upper surface of the foil
surface at XXX2.

XXX: x=coordinate distance from the leading edge.

SARC: Distance from the leading edge along the
lower surface of foil at XXX.

CP: Normalized pressure at the lower surface
of foil at XXX.

Slope of the lower surface of the foil
at XXX. N

20




T(oH)=
PR

4.1 TYPICAL OUTPUT DATA

-vAJ Mid.
SL5CA ASSIGrENTS,

LIVK = EKY 590C/7050 8o

2L3Cs FILZ

FrRIYssz

3eC FTNaLIB

13 i 1
€LiyTLS 16 FTNaLIB
Falri i2) FTNSLLS
T JIACE 170 FTNGLIE
Teifa L3 €T aLI3
e ELF 32 FTNOLIB
Fas~ TF 272 FThaLI®
sufelTs a3 FTNaLlE
TLTER . =7 FTn6LIE
282 FTN4LiE
ot 2 FTiLaLls
ety FTNaLIB
ERA-] FTells
242 eTVv4LIS
12€ ETNell3
Il FTNaLIB
22 CTraLIZ
. =TxeLIs
2 eTvalls
2 FTNaLI3
1 ETN4LIS
e ETNelle
22 FTNell3
te FTNaLIE
2 FThalLIE
3l ETqeLIE
7 =TroLlE
[ FTaelis
1nue
o 3%  «S13IEET"3  #278353€8 »74523131 83911657 051223443
el 211 el%1e33&¢ 11315453 +101S3012 08327674 «06267205
PR L Tl B £ 00026017 «00006¢C « (0003310
RIS 8 RS 8 «0203U0UG17 «19C3081¢ «J000GC1C
PR RAAE N PO B B ssll20G6L° «d3023C1C eGC202015
TS LLY PR RRRPE S s0502C36L"7 «JNEI001¢ e300G0OLC
ML 1) I Tl O £ «l3r001- evw30COCLE «00300C19
AT B el «BCCICCL7 «33C0031¢ «000300C10
X AND Y CCORJIINATES JF JPPER 3LAJE ENO POINT=(14070009 #040%32
THICKNESS ~F 2LANT CONVEYX SQIL = Ce XM= «72003
3ETA2 V) SE£TAaZ A8 FIAST GUE3S==120437790 <=1B83470000
A= o%"  AAAA= eN11937 e83B= =40602%S CCCC=z =aJ064140
AfF= o1.3487 £3= ~e3542%& CP3 »323844 Dz =a247618
XRouNT= #716297  A2AA=  =4063811 82828z «157909 C2CC=z ~«367300
AAAAYS «337673  3E33J= «364730 CCCCu= «"37202
ARLE  ee eIl 3FEUS .218535 (SUs =el8€218 (CSUS «0521103
AZaays= o18%171 3233Usz  =45TS524  CICCU= 1e 60382
sws  7r woKx Il S3iTaz J. IREAS=L NCH3IYS «§
St #1746, %=s 5= e17232902=92CF2  #1000200E=(e SFaz  41000003E¢02
LEaTAls <elficdu.iavsid
LF2z 8% ISraliPs T
T4CTZE«CE A%3LEs #3701 L Eenl SAMMAR SAIEBONLESN2 SOLIDITYS  oSc%203JE~00
SoA2 Ahsai® e
SAdLTe N = e3°120CENCT
PRI L1 J22ER SE?e PGINT=Z e CCMNe BQINTIXCoYCI=( Qo
Xx22z . SenNE”3
M
(1=
gy
X(3¥3  oc wisZ”Iell
K(R)Z GIleT3ZiTe1

(0303 =472 2245 8710

X€%)2  eSima4 9Tel]
2 1 =9TANT® =4317333°E431 ¥KSI=s o T237THLESC]
iz 2 33Tavzz =¢l.337¢TE*Nl  XKSI= «7190378E~C1
1= v 3pTaN2s =.l13418°Ze31 XKSIZT L71956l6E-G1

21

096397193
eG9060163

20 JUL 79 1606027

«992128¢€.
«Q17614C




—f1=!IIIlllllIlIlIllllllIIIIlllIllllIIlIIlIlIIllllIlIlllll--..l....!..l.l.ll"!!l|

I3 4 35Ta*23 «,31245F7E+0! YKS[= o729348af-0]
12 % 257u'i2 =oX1TE413Fe"1 NK3Iz  W7213672£-n})
{2 6 33TailT =o3ile¢23%feul XKSIz +T2267%6E-"1
Iz 7 22Tands «eX176313C01 XKSIT o7281997€=01)
Iz 3 38TaAN23 =e3ll7a% Lell  XKSI=  4T289%51E-C1
I3 7 3ETANAT ~,31l3lgefenl  VKSIZ  47279320Fe(1
I2 12 z3TAN22 =o31I585%4cel]l AKSI=  oT3IN1152E-r1
3 11 33Tas22T =o3i33.48E°01 XASIT «7328922E-01
1T 12 3aTANDT =olIY5X12Z07]1 XKSI=  473S04R3E-71
03 L3 23TANCT =ell23351Eeul  1XSIz  GT377673E-01
I3 18 ZETANIS ~el1acaltTell YKSIZT  LT7806341E-31
12 15 $3TA%23 =e310:33TaEeN1  xKSIS  (T26293E-r3 s
1T 18 EBTAN2T =e3131208E¢I1  XKSI=  oT7#6T7ISUE~C]
12 17 c3TANZS =¢31%16528«01 XKSIZ o78499321E-d1
{3 48 3372422 =e3i425820+41 2x%SI=  47532036E£-11
I3 19 SETa:33 ~o3108251T7Ee71 YKSI=T o7%65210E=01
i3 22 38TAN2T ~43152777Ce%Y  XKSIS  L7598722£-C1
= 21 38T =e21l33123E+01 x«SIz= L7532323E-11
12 22 53TAN2S =421e3aSagent xKSI=  o7585R50E=01
13 23 32TANIS «¢3133753E+91  V¥KSI=  +T76§99052E=~91
12 %6 23TaA4és =eIl340a3Cedl  YKSIz L T73173I9€-¢]
13 2% 33TAi22 =,31s0%04Es]] XKSIZ LT7763T1CE-C1L
Is 28 38Tan2s =oXl3360UCE+*0l xXKSIZT «T7794767E~a1l
i= 27 3:7T ~eli43851E+71 XKSI= <T224719€=01
iz 25 zaT ~e3185°TTE@C]  YKSIz G7IS3I81E-01
Ml 1 *eJ.332%8E%LL XASIT  S7IACSTTE~C]
Iz *2» 3= ~e3145472Ee01 (X3I= 4730€133E-01
i= 31 23 “eli33351E+%1 XKSI= o7T329958E-(1
=32 =2 ~e31233L€E27L  XKSI=  o735174¢E=r1
Tz 3 i3 ~eIl3Z3ulEeN]l  (KSIZ 77 14%%E=C1
iz Is 33 ~e3l4alsTE*)1  WKSIZ o7383053E-ul
Iz e 3B ~e3laklesleN]l XKSIZ +3004324=01
iz 36 3B ~e3LAEIFTESGY AKSIZ  .=0LT1ZEfen
.= IT7 3B ~e3182317E+21 XXSI= +8027S76Z=-01
iz 31a ~el13826SEv@ HAKSII L2025438E-C1
I= 3 13§ “elin5402E%0l ALSI=  «3340552E=01
I= 82 52T&N23 =431356813€e01 XKSI= L8043320E-01
2 .i&214Ee00 YUFFERz  La0352E-C1
= e16213E+(3 YUPBIRz  L8)IT2E~01
T ei92l4EeQl YJIIPEz  LaGIS2E-~CL
= ei421%Ee0) YJ3IZz L6 (352E-0C}
= eid2148e33 YJIPEA= G4y 3E28-01
2 Llk2legens YUFFERZ L40l52E«C1
T ela214E+07 YUPFEZR2 Le1352£-01
T Lis2]4Eeds YIIPEAz  L4ulT2E-C)
T eid21eEe0d ¥JI223z  La0352€~01
T ei+21afenl YIIPIz  Ge0352E-0:
«iG2laged? YUFPEAS  LA03IS2E-C:
e18214gel] YUFBECR= L8]35zE~91
: el4218Z+83 YUPPERT  (403IS2E~G2
Aledd= W2 “eifFeSesieny 02782325200 Ge -e85324533E403 ~el&15B21E+DD
PUl94)=  L1333138Ee03 212553 2E+31 ~e761554TE®GO ~s889T1TIE+L «S5115634£+00 ~e5636908E+U0
dCleu) = =,8135335T«r2 21919345271 =+6797224E+00 ~elNa2817E+91 0289 7401E+03 ~e2749730E«0C
SCledd= =g 7228329Ce72 e3231%33Z+30 ~e3386525Z 403 «12G7028E+C2 ¢3214400E«C0 ~e1091612E+01
FCIledd= 0375417202 eS23ie.18Ce ~e1285106C+02 0135944480e ;52 »1326221E-01 ~e1860216E-31
Fleuwdz M #2175187Ee5; ~e1371079£e01 =e7924601E432 «T166028€E+00 ~e7890069E+0G
g el42i3 xCCC= «&5833 veces «32057
JavYs Te
VAL 71188
CAYYs 3281
cavys 0677
AVY= «C2759
cayvs e31296
MYALS «"1359
cavys 311337
CAYY: 2041
savY: 22399
VAL «"2537
YA DAL P Y
MYALS o834
CavYs e256%1
Cavrs e25216¢
TAVYZ #2725}
SAVYS 7757
X YAL «13%19
Cavys o{B83aa
MYAE] 3382
cavrs 9877
SAYY= «2336%
Cavys sillel
SRYYz2 o13317
CAVY:= «1 0382
Cavys 0103840
22
- . - 4




Saves cavys e1172¢
Cavaz gavys 017213
SAvasz Ccavys= el’iel
Cavxs cavys e"2348
Lavas Cavys oCI518
calas Savys «"3222
Cadrz Savys «I30C03
Cavxs Cayvs »29537
Civrs Javyz «*822

CAVX=E Cavvs a3777¢C
SAVAZS Zavvs ec 7283
Cavusz Cavry= si9382
CA¥X= savrs e1€364
Cavnz Savrs «"%722
CAvas Civys= «)4"E7

FC1)3 =ee3452548~3
Fl)z =e2ellT5
2 03) eopmighaunia
TCO)z ~olludawll
F(S)2 ,12536325=92
F(8)2 =421355165=33
X(10z  el3 16Ty
XC2)=  oT71313213-01
X{312 e222%51

X(8)z  GTIesn L34
(3= 1
t{z)z )
ITEAATION Noes 1
Wire bt PY-]
(2= 7 Py
K= =7 31
3z 33 1
1(3)z =o7! t1
(i6)3 L3177 et}
i3 1 S8TAN23 =e3133350Eey1 xAKEI= o7181547E-01
I= 2 28TaAN2z = I1I37RT7E+01  YKSI=  LT184539E-9Q1
12 3 33TAN2T «e311a142E4] XKSI= oT183706E-"1
I2 4 25TAd2T ~e3134537E¢4]1 X«SIT o71378198E~C1
I3 S z3TAN2Z ~e313581%EeC1  XASI=  L7207625E-C1
Iz o 237TAM2= «eli17629%feL1 NASI= oT72202€TE=C1
I T 23TaN2® =eX176313Ze01 akSIz +7235263E-01
Iz 3 p3TAN23 “el211743(Eed1l (KSIT 4T252523f-Ct
Iz 3 33T4wdz =317 54Ee0)l XKSI=T +7271G33E~r1
W3 15 s3TANZET e,l17 scerl  XxLSi=  L729339ZEf-01
T3 11 E3TEN2T +e3i¥3l6zTegl  X(SIz STI16T7S0E~C]
1T 12 FETANIT ~qT133T17Zen1 w¥SI= GT7IALLERE-R1
I2 13 23Taw2s »eJ3133323Ee0Ll XKSI= «7368502E=01
iz e o3ETan ~ellutafrcEenl  XKSIZ «7356757C=r1
= L3 AETax “eli8,23380%1  XKSIz  +T826190E-C1
iz 16 23T “ollellazfell ¥KS5I2 WTASETCEE=~T]
A7 zZETa ~eJ141252E%1 XKSI= +T88L28E~(1
19 23Taw “e3l92l02Ze,1 XKSI= o7320204E-01
IT 12 SETAN2T «o3132817Ce01  ¥ASI= L 7EE22870€-02
1525 2ETANGE =4li%27T7Ee.l  XXSls  e758Sc0l1E-0l
I3 21 23TaAv?2T «43162123Ee0] WKSI= «7518634E=01
0T 22 237AN23 «¢JluZaBafel]  XKSIZ  T7851T7€5E-~N1
0T 21 33TAV2= «el3ji437332+01 AKSI= #7884331E-C1
I=2 26 33T2422 «4%138253E+01 YKSIZ oT7716511E-21
4T 2% 3:TAN2z ellleslagfec) TSIz «7T4#7527E-91
12 28 ERTANIT ~ell4diLEEedl YKSIzZ GT7T7T7BAMSE~0)
T2 LT 23TANEET eeliedcCliesl  AXSlz 4TRITATICeC1
I2 298 2373422 =143 T7E+01  XKSIz o792&J43E-C1
13 29 33Ta423 ~e314320¢Ee8l XKSIz= o7862767E=€3
3T 30 ZETA927 =e3i33670Ee01 XKEIT 7987338E-C1
Iz 31 S3TAN2: ~e3135651L£e21 xKSIz «7311243E-01
12 30 23Tavis ~e2145202Ee(1 ¥KSI= eT7332636E=n1
I= I3 33TAN22 «o31459a4fe3] YKSI= o7352112E=01
1T %a TAa2z «e3165°c3€e51  NKSIz=  W79533728en)
I= 38 22Tavi=® =¢3.361658+401 XLSI= «73R4388E~C)
i3 16 “BTAVv2T «e3l0S2E7Ee7] XKSIz «TISTIOGFer]
13 27 33Ta22 =ollesll7fenl  ¥KSIz W3337217E~l)
I2 33 38T8,03 =,llef36-E4)] WKSIzT W30118528E«71
I2 %9 33Ta423 =e314€832Ee71 XKSIz #87200%6E-"1
I3 37 35TAN22 =e3l4ael358°21 axSf= +3Ld2688E~01
YCENEZ  o£E85317Ee O S2= +i813%Ce3) YJIPFERz  <403S3E-NL
RCINC2  W33FiLEe 24T elei3CeIS YI3PERS @0 03S3E=n1
KCEHo2 42233145865 €22 G141?%Es): YURPEAT  Le0353E-C1
RCENT=E  o35510Ee L 325 #16193E+3) YJFFERT o45253E~C1
XCENDS  S£3917Eey, S2T  +14133Ee02 YUPPER= +40353E~C1
ACENCZ  SESILREen0 §2z  o18133E40) YRDE: «80I53E-C1

RCENDZ #3531 JEeuy 383 elel33eln YJ3PIAz=  LAGISIEwr:
RCENGE  #2%2313Ee75 S22 J18197€e3; YUPFERS 440383 -C1
XCENDZ oa2%913EecT SST  «18131E+72 YUPPER: 480353£-01
XCENQS  J33F1lEriqgg 223 WJi%133Ee G YUIEET LASIS3EaL
ACENDZ  oE%5317Eec: 322 eie132Ce5c vJ39T3z  LAC03ISIE~L
RCENDE  ocS5315Ee(0 €22 Sl%13lEe0: YJII3PLls  L8Q251E-")
XCENGZ 2831 3Eecrn S22 Ll8133Eel) YURPFER= +00333E-"1
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PClevd=  4682131Ee"2
2eled¥2 1336244803
P(lodd= =0 15535C0Ewrz
POIeudz2 =elie33l3Een2
PUlledd =  a%T7€T735Een2
PCTeUd3  01e72277Ee"3

~e535436504 )
sdlelTlcE0%)
0193263 Fen1
«3976057925)
«32%2611%e0!

0321647950

e 2TEETITE NG
ATRAALT PR 22
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SARC22  o84I257SE=ul XXX2= o5470596E¢00 CP2=  o571432%E+00 SETANZS <43162313E+C2
SARC2Z  3173323E=01 XAXx22 95543115400 CP22 55744930690 BETAN2= ~¢3142805E«0)
SARCL=  o9373020E=31 XXX22 o953)966E+0C CP2T oSH416INEe00 SBETAN2ST «e31827%59E«C1
SAIC2=  I53146SE=)1 AXNIT  oISSTI25E+00 £P2= +5314563E¢00 BETAN2= =o3142372€+0L
SARC2T  4352uRTLE=L] UXAR2ZT  o9ISBIIZIIE0; CP2=  oS19T995E¢00 BETANZ= =~o316317%E€0)
SARCSZ  #iul3552T%ul NAX2Z  o96CF0NZESI0 CP22  o30TTE8TT*00 IETANZT ~03143376E¢91
SARC2Z  o173%5442E*77 XXXZT o9ETII27E+0, CP23  o49€£T41E+00 BETAN2S «03103569E012
SARCZZE  Wl.: AXXZS  oFECGTIRECI] CP2T o055 EQBES0N BETAN2S ~o314375CE01
SBC22  W1.35 XXN2T 4363293 TESQ) CF22  LoTS0R65E*0C SETANIS =alle3343E(1
SA.2=2 W11 NANZS  oFTITNTELS(2 CP22 46540026000 BETANZ: ~e3104124E+9]1
SARC22 i1l LXA2T  SFTICSAIESQL CP2=  (45S5338C+00 BETAN2S ~e3144239E¢cl
ZARC2Z2  L1l% XRX2T  oITER)L2Ce0) CP22  L44%5943E+¢0) BETAN2Z =03144472E¢G1
2ARTLE eild YAXKZZ  o3ITTH353ILe13 CF23  o4356:-948E+70 BETANZS ~e3144639E+01
SARIZE elZ75 YAXIZ  «ITGITISE+II LP2=  <42T7I18SE+70 BETAN2: <~ol3laaglace(l
CEICe2 iac3S1224)) (X022 493213908690 CP23  +41812312+90 BETAMIT ~ellaad6aiell
SARC2T 1220753 Ceu. XXaZ2S oFEQRG2EEES05 CF22  L408957F3E0J0 SETANZS =ell45122£+21
SARCZZ  o127231aE ) KXYZZ  4356S5994E¢00 CP23  +399744TL+09 BETAN2S ~o3145278E40)
SARC22 L12362485e 0 XXXIT  SFAITT22E+10 CPR2T 39019215670 FETANZE =e3145425E+01
SAIC2= WlI1362%2e00 XXX2Z  oFICBIISEST] CP2S  JXB07741E400 BETANZS =e3145572E«C1
SARCEZ  o1235238C%;35 XXX23 9330U111Ee00 CP2= o3TCT023E+00 BETANZS =e3165716E+C1
SARC2T S13°T 3 7Eell XXX2Z  @FSTCTE3IEeQD CF23 o 3%9%658€+03 BETAN2S «¢31438%6L+01
SARCEz  S1ITT33E+,0 (XN2T 99724166009 CP2=  LI4755F4E+30 BETAN2T =o3145954E+C1
SAPCRT  S133T7328Ee)0 XAX2Z  o9991a14E+00 CP2=  o3223G9LCe06 £ETAN2T =e3136127E¢51
SAVI2F #4141 TFIGEETO ARNZZT L1INILG1ESTl CF2= o297 64afen] ZETANIS =o31462%9€+01
CLINF= 23543 ,285+05 COINF=  od417576E=-51
MIVINTUM TIANFINFZ  4110568%8E€+01
ALE4l 2I3C4mw=
SL32I34%) L/5T JE6NE365E401
Ys 7o
cFliens 088925 TRE-C3
S14Tar2 ¢2317521E=02
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02835370320, e3356164F=1
0lG2CTTeZ e 0708771 7C-C1
«2332325¢E eTTL23R €Ny
027863722 e8318298E=01
0215237637 s8247%539C "]
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«2325%27520 »3676462F=01
e#3i8513Ee. e33c6708C-1
05712383, o12176E1ESTT
W£T1998TT e 0 el13131N83Ee"
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(AN NY N NN NN

5.0 LISTING OF PCASE

PROSRAM PCASECINPUTCIUPUTsTAPES=INPIJToTAPESS0JTPUToTAPE7 ¢ TAPEL)
YONLINIAR PARTIALLY CAVITATING CASCADE CALCULATIONS,
371771973 PRISIAMMED By Jde FJRJVA.

JIMENSTIIV PIECS)oxZU3) o BETANT(I13)35TAMO(S13)43ETAI2(120)
DIMEINSION SXSIC(E)eXXX(S13)e22(¢(S13)4INTC20)4XCP(5)yYCP(S)
DIMENSION ~LC200)«FIC200)¢C%2C101)4XXX2€201)4FL2€103)4F22<160)
CIMMON/FOILIND/XXDDerYID
COMMON/ZUPPIR/ZAZAAS93233U¢C22CI0AAAAJ9BBBBJeCCICIeABIeB8I9CBUDBU
SIMMON/CREECAV/XEREIZSHYSREED
CIMMON/DELTAD/DELT(545)
COM40N YCCCoSBETA2
CIYMON XITH(280) oxITNC200)9ANSG25(238)9SARCR(20))
CIVMON CAVXULLI00) oCAVY(100)e3ZTA343ZTACeXCLLeNZAVLPUMONS2
CIYMIN AJT100) 9lS4AR24NCA3Y¢33TANCLIIN)o3BTAN2(LI0)¢22TAN2(ICD)
COMMON FLASANGDELTA9ISAPsALTALSSAYMY
COMMON SIGMAGSBETAOXXMeICPILSARCOJ(E1D)
COVMON I0J e XA XDeXZeTANG9ZP oY e Yy BI56SexL3I55¢3106SeSMALSHDSSE
SIMMON XSN(S5)eCTCLle i eERCaYYYexMeITZRAWSXSIOCE) 9SXSTI2ICEIYXNS (L)
CIM40NY 35124uP9eSATU313)95AR03C513)yL2Me02
COMMON BETANC(S13)eBITAM(SI3) ol JelPKyXIIC2CC) e XJJ(2CD)eXTX
COMMCN XRJOJNDgA2AAe32334C2C°
CIMMON AAAAGB3B39lCCCeA39380CRe0R9T5AUS100) ¢dGAUS(IOB)4NGAUS

3ITAN=====FIR AC 1 2% II54.41 INTISRaLe

33TAN IS ®JR INTIR2ILATI) VERSIIN 27 3SETAN o

3ITAN2 S0 EQUALLY SPACZI) INCREVENT FOR ARC 2Ze

33TAN2 SOR CRI3YCHEV~- 54USS VIRSION G 3ETAN2,

HT/XTIRT/ NOUMOC
ZCAPSE )09%+5( JAER
ZTAPSE ))88E46( ETIRM
JQedfyrmmeaiIZaPS _TOCY IKAW NIO)=e===ey4x01l TAMROF O0E8S
PAI=34141552653
RZAJIL34733) NGAUS
N3AJS1=NGAJS ]
NIN22N3AUS/2
N3AJS22NNNZe)
READ(5¢4%60) (TGAUS(I)oI=NGAUS2NGAUS)
RIADC354560) (WdGAUSII)eI=NGAUIS24NGAUS)
33 26 I13=14NW0N2
T34JSC€13)=2-T54J3(V¥54J31~12)
25 d3AUSTI3)=w3AUSINGALSLI-IQ)
dRITELG9561) (T3AUS(I)eI=NGAUS2yNGAJS)
dRITECS0552) (&5AJSIINe1=NGAUS2N5AUS)
S50 FIAAT(4aF23e10)
351 FORAMAT(IxeeT(1)=90913(710a801X))?
RIAD (54530) wxv

) 583 IDELTaz146
533 ATA) (5¢530) (LILT(IIZ_Thel)elz1s5)
352 FIRWATCIXe*d (])29el0(F10aB8011))

REACCS9SEC) THexXDDevYID c
ATATC20260) RoAAAAG3IIGHCIT

REAC(59560) ABe38¢C34I8

AIAI(59569) XROJINI 98 22403233432CC

READ(349560) AAARJ9B8333JeC222J

READ (34%63) ABUe36J9CBUSDEY

TIAD (545530 A28AJe3233JeC200J

REAC(5¢79%5) IFLAGL +¥IHBY
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. e e n S e S

IR EY R Y T NN SIer

(P EY XY Y]

o

IZAD(391321) SBEITA oS3ETA293F0e3IETAIGIETAC
RZAJ(59551) LPUSoLPASILPM29[FLASIIRIADISHARP
32A3¢50201) NITIR9M3TI24vaAxITeVdK
IZAJC50202) AFALSe3A11A5953LIS PR LM
READtS9229) DECGeDF
13 392 [0Z.TA=148

332 JRITE (5+5%1) (QELTCIIELTAGL)sI=1482
JRAITE(2463533)

5333 TIRMAT(1IR])

YYDD=48U*38U+CELU+D8J
4ALTECS 452232 AX2IeYYI)
3335 SORMATC20XewX AND Y SDOJRJINATIS 05 JPOER 3LADZ IND PCINT=#elrl,
 TTeS5elHaefFTe5)
dAITE (695530) THexx4
dITZC5455831) BITA3e3ZTAC
JAITECS9553) 944A4443333,2228
aRITEC54555) AE+BBeC3e0B
JAITECS9557) XJUVJed2408432334C0282
dRITE (64323) AAAAUC3IBB3IULZCCCY
dAITECS59524) A8J938J928J0284
wRITTUS4523) A2AAU,23238U4222C0
JAITEC591229) LPUSe.?(SeS3ITAJIREADNCHAY
JUITEC541326) 33403937 e3F0
#RITEC601521) SBETA2
330 FIRY4AT (8%10.2)
531 SORMAT (10Xe®dELTAlL4J)2e6( Lis8y2X))
5530 FSRMAT (20X «THICANISS JF 2_A¥D CIV/EIXx FOIL = #9Flla3ellloarXXN32y
17105
23 FIRMATC 20X 9 »A2AAUS*y T10e592X9*3283U22¢F10e5e2X*22CCUS"9710e8)
35 FIRAMATC200a 0304754292 % 3¢ 8848438100092 X gn338320¢F12eb92Ny*CCILzry
XF10e612
35 FIRMAT (20X e *AB29 10502 Xgw3B82gF13e592X92C22r0710e502X9#082v9F1 00
X&)
357 FORMAT(20KeeXRIJNI s 100b92 N o0 20823 0gF100b602(ev8283wyT10eb02Xe*C
X22Cz#9F10a3)
SORMATC 20X g *AAAAUZ #9510 4592 e*33E3US29F106e692Ke2CCCCJ=r9F1lCleé)
TIRNAT (20X e *ABUS"g71)e392K9233 ) reFlNats2KerC3UsgF100b92Xe*0SUsy
1 F10e8)
PIZ_AGT*eesslT_A531 S22 THT SIIST WN 8 IFLAG=D =0 3RIVIZJS DATAE JSE.

[V

m

13LAG1=0 SOR 3ETULAR UNSe IFLAGINERFIR RUNS 3% RZIAJING DAT2 FRCM CASCLIV,.

17 IFLAGIVESQ VEED ZxFRa JATA FIR 3xSI(2) AYD SxSI(I).
T332 SIRMATHLIILY)
4111938389 2CCCAE CINSTANTS FOR 2-TZRAW ZAM3ER, x ANDY SGATEX)
cevmeae=lA CJLATED FAMANITHIT 23035344 JALLED eCAMIERrmmcocone=,
843¢289C8 ANC 05 ARE CIESTICIENTS 0 20LYNOMIALS 0% x GREATER TRAN <8
ALAJ9A2AAJAR) ET2q0e AT THZ SAME AS A4AA ETCeee EXCIFT THIY 4ARE
FJR THE UAPER FACE 3F T4 =2IL
2.0 AND S.00< ARE NJ4 JddvY,
S7¢ 1§ USED 3R JETERYINING &G4ETHIR T) CALCJLATE 3ETA.
1321 ZIRVATISELYT)
[7La321 NESIS JATA CAR23 33 Sx3ICIdy 13145y IREAD 1AY 3E SIT TO 2.
I3 ISLAS=0 o DATA WILL 32 READ SIT4I] FIm
JATA C433s IF IRI4):=3
TA3g1 o IF IRZAD=1.
331 FIRMAT(10I®)
231 TIRMATL(SIZ)
232 TIRMATL4E14,T)
IT9J3¢5% AT TAZ INZATMINTS 73X JIRLVATIVES IV IX NZIde

32




-

AR N B

3=

223

1e€=3 § TFz1eE~5 ARE JISED BEZIRE.
SIRMATEIELSWT)

1229 FORMAT (SXearMiLPMZ gl 092 gaHLPCSe 042 XsEHSEETAZ 9T 1007 ¢5Xe641IREADT oI

5331
1324
1321

2
-

1433

X2Xe*NZ43Yzeel3)

SIRMAT(20Xe+8ETA3 AV 2ETAC AS FIRST GUESS=e4"10e592KeF1Ce5)
T IRMATC(ICXg2ZHIE= 92107 92X e34053¢E14eTe3rADFZaZ14eTe2X98HSFU=9El4eT)

FIRMATCL0N9+S3ETA2T29I14eT)
SBETA2=SBETA2+PAl/133.
37T8328ETA3+PAI/130,
BETACZBETAC+PAI/Z130.
49z 2M2=2NS2
PN PU2
NS2:L392
L3edyz I%dey
WRITEC6e1463) LPM2¢[S4ARE
TIRYAT(I0Xy oL 230 el392Xyel34423229T10e7)

I349A33=2C FOR SHARP Lol

1 SIR RIINDED Ll
SIETA=S3ETA*PAL/133
30 993 IJ<ezleNITER

384 IS PRIVIICY S35 I(3NIwg 3JT I7 THI LDIDP

ITe FF4 OF PRESET VALUE MUST BT JSEZDe
STFaz=0,

ALFAL1DSALTALS

GAMMAD=GAMMAS

SOLIC=SOLIS

SIBGWA=SI6MS

IT(NACeE3al) 33 T 242

IS (VHCeEQe2) 30 TJ 261
ITENMCaZ0e3) 30U T2 292
SIGA=SIGUS=C0e01+-LJ4T(IJKL-1)
33 1) 243
SILIN=SOLIS*QeleFLOAT(T UKL}
33 TO 243
SAMMAIZIAMMAS et AT (UL 1)
GO TC 243
A_FA1)=ALTAL1S=2a*TLIAT(I UL 12
CONTINJE

X4=xXx4

ALFalzalFaldePAI/13),
D54AP=14/82L10
SANMASIAMIAI P2 /13).
JZLTAzALFALl+GAMMA

C_A%ANz=0e

JRITE(64665) ALFALIDe3AMMADSOLID

D323 NIT 52 THR0UTH

555 SIRMATEINyL5AINCIDENST ANS.I29T164701XebASAMMASsEL847 91X eFHSOLIDIT

333

b

511

XYz9Z1%e7)

WRAITEL349653) TLAPAN
FIRMAT(SX9LIAFLAD AN3.I=9Z1%67)
STALL=ZeE~4

STO.S=5eE=0

EC=1eE=2

-221eE=%

ITe VOe=SI3MAs AND 2312
WRITEC(SR4511) SIGMa
FIRTATC10X9134CAVITe N3 39l10e7)
CCCL=ALCG(1e+SISMAY/(2,2PA])

$2I3L17Y MYDRIFII_TS CHARACTIRISTICS AND SEPe POINTS.

S=0e

YC=0.




[FNYRY]

APPSR ED AN N

X3zde
XA=1le
dRITE(S9S02) XA e X3eXZeY T eXXIDeYYID

502 FORMAT(10Ye6HCRORD=9E10e792Xe274UPPIR SEPe PCINTZ9E140792X92IHCONN

Xo PIINTUXZorCI=(oZ1%a70lHeoZl%a7gl )/ XXDI=#9 1Debe2Xe*YYDDSwy
Y 105}
START ITERATIVZ PRICEIJRZe
eme=eIASIC FLIW IS T4AT OF S AT P _AlEee==~e,
tITZRAT IS INJIX FOR NUv3IZR 07 ITZRATIJONS.
ITERAZ]
IFCIFLAGeEGe0) ITERAS2
3I65=2%
XMHI5%=0e
X UdS0,
1811223
XINCRT=XA/Z0a
J2 243 IlVZ=1450
LOw=XHIGH
X4I54=XL_0d+XINCRT
CAL. ARCLIV(Se¢XLOweXHIGHEIS1I2)
283 BIGS=516S+S
JRITE(S4524) 315S
834 FORMAT(L1OXeSHBISS=4Z14e7)
STOL=1eI=5
LPM=LPMS
=?XzL2<S
Lou1=z_PY-1
U3 Pve]
[23] [S USED FIR CONTRCLJINS 23)GA443 ¢ FOR ITZe 1 FIR THE REST.
TIN) XSIBeXSICeXSIFeAeA_SA2 BY JSING NEATONeS METHOD.
S¢SIt1)=x313
SXSI€2)=XSIC
S5¢SI(2Y)=XxSIF
S¢SICa)za 44124 IS THI Z2IFFTe JF MAP?INS “CNe
3¢SI€3)=A_72
SCSIL5)=E£S34CT (RATID 27 334C% JF 3FoLAJES AT U2STRIA4 AND DOJNSTREAM)
IFCI3<LaGEe2) GO TJ 530
[5CIF_A5eZ340) 33 TD 751
INATIAL GJESS FJR SXSI(I) IS e=cecccce=-
ATAI(5¢T763) SXSIC1)934STC2) 9331 (3)9ySXSI(4)eSXSI(5)ySXSI(ED
33 TO 180
T415 IS T4f CASE THAT 2.3 DJATA 4R JSI3 wlITH PJUNCHED CARIJS.
751 CSINTINJE
ISCIFLAGLeZ3e0) B0 TS 779
RZIADCL9528) SXSIC1)eSXSIC2)eSXSIC(INeSXSI(4Y
SXSI(5)Y=SxSI(2)
RZAIL39778) SXSIC2)93x31(3)
FIPVAT(2E14,T)
33 T0 529
REAICIRIAD620) SXSIC1)oSXSI(2) 9SASI(I)eSXSI(a)9SKSI(E5I9SXSI(E)
FORMATEEEL346)
0] 621 1IC=14L°4
READCIRCAD9S22) SARCZ(IC)Z3ETANCICO)
FIRMAT(2EL1%47)
33 1621 IZ=1eL24M1
READCIRAEAD622) SARZ2CIC)¢3ITAN2(CID)
IZCIF_A5e23e0) GO T35 433
30 TO a81
J) 882 IBT=14LPMu1
BETAMCIET)IZe 5o (BETANCIZT)3CTAN(CIBT+1))

34




31 CINTINUE

130 12PI=)
WITE(E4102) ITERA

132 FIRMATC10Ke144ITERATIOIN NDe=91l2)
30 850 IRP=146

350 SXSIDCIR)=5XSILIRY)
IFCITERASGZa2) STIL3STOLS
ISCITIRAGITISMSTIP) STIL=STILL

(EEYRYRY]

CALe IXSNIJ(SXSIoSTI oMAXITeITN9D59)%eFFFs)

IFEYRYKE]

330 ZINTIVJE
33 537 IC1=145
X3VE121)=3032(131)

17 WRITE(Se533) IC1eSXSIC(ICY)

35 T394ATC10Ke5HSXSICeLlle2M)SeZ14a7)
2SPACIZ(1e*SXSIC12)/SLIATLL2K)
4C2SPAC=C0e3+CS2ACE
253405 =CS24CE/F 0AT(o%=L24)
ATSPASZ0eSeTSPALE
(3ET =] 4#253A2ZeF INT(.P<=1)
1cPI=1

[2P1=0 2% SINDING SXSICI)s leZes SXSICID=yxSCI)2 I22I=1 33 THE REST.

SALIJLATION 25 FRISSURE 3JISTRIZJTION PC21.

[FCITIRAeZaal) 32 T3 35
33 15 15219.P4
1 35 3TTANOCIE)=3ETANCIZ)
53 37 13:1e.P41
£7 SETAMOCIB)=2ETAM(IR)
35 355 183142441
155 327402¢13) = 3ITAV2(12)
53

o

CAINTINJE
JJ2CISCAL ALeGAMAA) /235(3K3i(5)+5444)/S5x31¢(3)
i : YAMMAGH)YE(ISXSC(SIC/IAMMAG+LIAFLACSOC=2UJ
JJ22=JJ2xe2
30 25 -G=leLPY
-2z.0

TIND I2(XSIP) NIXTe
csesee E0F THE T[IST JETTIS ARC PIRTION Slecews
22 IS 3A8I3 N J1 AND 1.
LP=1 1S NZAR THE Tele
=22.2% IS NIAR THZ _eZe
LFC(LFeES3s1) GO T3 Z21
IS¢ _PefGa.>4) 32 T2 32
S2=IXP(XITNCLP))
S XITNCI) IS CALSULATED IV JFSIM2 0% JXFNIW FOR TCa),
32332+ ¢2
CRP(LPIZ1e"Uu22*52
33 7D 8522
52 CP(LP)==SI51a
3) TO 322
321 23¢.Pr=le=dJi22
322 CINTINUE
23 SINTINJE

XY RENY NN

35
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Y242 1)

EUNITNOC

«0Z)MP_(PL
)3e021XePIYePTXINEXKTIAS) 1=M3L(FS
130911 XePIYWPLX(NESTIAZ)I2«MI (P2
ZCA3SF=)2(ISxS=g21«
ECAPST#a2-)1¢ISXS=911X

e 0z)8(2Cy

Y3I-MPL(PC=)3(PCY
YE<UPL(PCz)2(PCY
y7-4PL(PC22(PLY

21CISXS=4(PCX
TCAPSFee24)2CPCX=)3(2C
ICAPSFre2+)1(PCX2)2¢PCX
ECA25F»e7=)1(1ISXS=)1(Cx

431 OT 06 )1 eGE«ARETI(FI

431

seaenererefAIN INSERT 1ot an e s o naanr e o 0 e s s a0 0 e e s e SR RO AR LI AC RS ER AU RO RN D ENBRD

eesmeeld FJA T4 SICIND ARD S2e==ee=s

531

332
530

NUM3ER JDF CONTRC. PCINTS CON S2 IS FIXED
IN SJBRIJTINT I5319%Se lelee
4ALT 2F TAE P)INT JSE3 3% 3£Ta

ANS32S IN JOMMIN = 32,

23 3580 NC2 = le.vv)

IF(NCP+EGel) 50 T2 241

I7 (NZ24Eie.PY%1) 5) TD &82

G2 = ZXP(ANSG2S(NCF))

32 3 312+v*2

CP2INZ2) = 1e=Q2vyu22

33 TC 580

S224NZ2) = -SIGMA

33 TO se&g

S22INT2) = le-dJ22

CINTINVE

”
*

cavnemrennAIN INSERT 1200 n e ot e v nn e e n ottt 0ot ettt ne st daned s nsbasattRodseetertny

1132
1135

AT42A3S(F774)

I (AF6,5EeSF4) 50 T2 1135

33 T) 1134

JRITE(S41138)

FORMAT(SxesFt4) IS T3 LARSE TD CALZJLATE BITA#)
5733

FIND XXX CXSIP) SIRST,

1134

CINTINJE .
15152=0

~eeee[RST 3ETA TR AR l=====y,

130

33 100 LL2=214LPY

25 Pde L0}

Sha. 333CTACXYXe3ITAWISIS2)

XXX(LI)=XYX

JITANCLP)IZIETA

LZ(LPeZael®4) BZTAS=Z3ITA

IFCITIAA e ZeMSTI?1) 30 T2 100

WRITE(S¢101) _PeSARZC.PYeXXX(_P)eZPILPIJBETANIL?)
SINTINJE

36
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131 FIRMATC( IR 24l ol 30l e3 4542029210 a7 ol RorXXUZ4Z 1307 el ke34CP =9l 4eTy
X1Xsor3ZTANZeEL4e?)

cecemeeee=3ITA FIR AR S2-vewe-emcmcccsvococsacenn,
SARC2 HAS SEIV CALZU.ATED
IN SJSIVJTINI IFSI4S av)
STORED IN COMMON AREM,

WLICIPUILILNI L) g O

15182 = 1
32 823 LLOs1leLPuM)
3z _.3

CAa. 333CTA(XYXe3ITAGISIS)
ISC.PeCasl) BITAC=3ITA
XXX2¢L2) = x¥YX
SZTaAN2(LP) = RETA
ICCITI24.2eM8TI21) 32 TJ 323
WRITE(59233) LFeSARZ2(LP) oX(X2(_P)¢2P2(LP)eSETAN2(L?)
253 SORVAT(IXe =29 391Ky *SARC2Z09Z1%eT91XoeXXX230y
*Z14eT9lne*23239921%0T0lXe?3ITAN2Z24I1607)
325 CIONTINJE
423 CONTINUE

SINY JIST AND JRA5Ge.

cececcennafIRST CL ANC €2 2] S1 2aRT.
USI) = SIN(IELTA)
J233 = C3303z.TA)
UXE = SXSI(a)«yCO]
JXB2 = UX3ew2
D3 163 ITK = 1+LPM
13817 e5¥e.?%X) 53 T) 108
X3S = =1e¢*ISPACTZ*FLIAT(IIC=-1)
30 70 1ns

135 X3S = X3LT+7SAAZLeF JaTUITC-L3K)

103 CONTINUE
JXA = XPSe3XSI(4)+J512
UXAZ Uxawe2
Axx? JCII/Z (IxA2+4x32)
Jux CGASe PN e PS/3A]
CoBET1 = COS(BETANCITC))
SI9IT1 s SINCGIITANCITC))
DS1DX = =EX2¢=xITNUITC))*DWIX/UJ22
51 IS CALCJLATED AT J7SIv2 A4S XITN(I).
AND STORED IN CO¥vONe
I7(XPSelLTede) 0S1Ox = =2S10x
XLP1 = DSIJK*CPCITX)
SLLITK) = =-XLP1~COEZITY
€ICITC) = X PLeSI3ET]
105 CONTINJE
Seee==CL AN CD TIR 52 2417,
NS21=VyS2+1

YL )

438

37

vesenanersqAIN INSEZRT 2eccavevareretncareserrensrsennssnsotttttonnettitsonnnnde

*
L

*
sevwrenerefAIN INSERT 2ot o n e s v n e s b e A N F P R PR R P R P PN S L LA NN R R R R TN IT AR SN SR R NP OO

veoternwensMAIN INSERT 3 000 et s et t nt st 0 n da vt a e R e 2R A0 AN A RN PP NP U R TS TR RON T RO I RRR TS

-
L 4



Ty

N32a3NS52-1

54P2 3 (SKSI(3)=5¢S5It2))N352
23 338 ITK = 14 NS21

X352 = SX3L(2)+5A32+(1T<=1)
YXA = 23S2~SxSI(4)+~JSID

UKA2 = Jxare2
PXXP 3 UC33/(UxA2+yx32)
Jddx = DGAeRxxI*xXR32/24]

CIEET2 =2-C25(3ETAN2(ITC))
SISET2 =-SINCIETAN2ULTK))
352X = EX2(=ANS32SC(LT<))edddx/JI22
62 IS ALRZAJY CALCULATED aT OSSIMS 4§
ANS325CI)y STORI3 IV 234MIV ARZA.
, X2 = DS23IxeC32¢1TQ)
E T_2CIT<) ==x_B24C33212
FI2CIF<) = X.22e3[3:T2
353 CINTINUE
$242f = £524¢:
CLITT = (o5eCSPACI*T_(2)+0,5w7SZASEeFL(LPM)
CIRES = DeSeCSPACI®TI(2)90e5#352A25eF0( P41)
23 111 IUA = 24079362
[7(1Jde3Ce ?K) SP4CZ = §2A3C
wIFT = CoITTeSO2ACTe( T (LJA)e4eo= (L JAGL)OF _([JUN®2))/%
111 €545 = CO34GesPACES(TI(IJA)*6anEI(IUA+1)eFICIUAS2))/ 2,
33 321 1J4 T 14VS2442
CLIFT = CLITTeGAP2+(FL2CIUA)*aesFL2(TUA®I)®EL2(TIUA®2)) /2,
321 CJRAG = CORAGSGAP22(T)2(1JAY*4e*FI2CTJA®1)+502(1JA+2))/2,
cee==A3C THf FIRZES ON ZAVITY 203TIIVSe
$J533JTINT XCYZ CA_ZJ_ATES
THE 32INT ON THZ J3I% 3.A37 23RTIAN IJIRESPe T T4 CAVITY END P3INTe
cxAzXCCC
Svazyio:
CALL XCYCUXCCZEZYCCI3elXA9CYA)
C.ITT = C_I T+SIGMA#<2CCS
23236 = CIRAG-SIGWAey=2o2
eeseexTCZ ANS YZZC ARE TH4I IND 3JINTS 3F CAVITY, CALZJLATID Ii
SJBRIITING -AVITY
STORED IN CIMMC's

4143

(TR YNY]

-*

veronsareedAIN INSZRT 3 20t e aa et e e et td ottt R s S S E R F S RN RN P R SRR PRI PR RS SS O TR ARG

-

[ EE R AN NN NS T AR NN

TLv) SINF IN 2-1a
U2U1=COSCALEAL+3AMMA) /COSESXSIC(5)*GAMMA) /SXSICS)
JIWNZIISIALTAL*SAMMA) «SOS(SHSII5)+5044A) /SXSICE)
3INF=0,5+SINCALTAL#SXSI(S) 424454 MA) /DOWN
3INFZATANCLo/31NF)

Al1YEZ0e5%2AT=3INF=GAYYA .

S 2ISTAY AND ALSTAR ARE 34SI0 ON VELOZITY AT JPSTREAM INFINITY IN (xXev),
2ISTAR=CORAS
CLSTAR=CLI®eT
JINTS5452823T01a0U2J1002¢24092J1 9205 (ALFAL=5X3IC5)))
FINF22,eD5AP*SINCALZA1=SXSICE) )/ (UINCCOSISYSI(3) eGAMYR))
CLIVF2CLSTARCIS(AINT)~CDSTARSSINCALNT)

CIINFZLSTARSSINCAINT) +COSTARCCOSCAL NF)
SCINFSCLINE/UINE 002
CIINFRIDINZ/UINE0e
WRITE(S4117) CLINF4COINF
119 FIRMATCIXe3aHILINT 33 CDINF2032E/1/2CeUIN 002450 054CLINF=4EL847,

38




KIXeSHCIINFZoELIAT)
WITE(Se118) FINF

113 SQRMATC(LIXeIIHTINF IS JIBTAINED FROW MOVENTUY EINeSHFINF=eL14eT)
eITE(Ss221)

221 FIAIMATUIXe434===CC0 8 222 432 34520 IV J1 IN ALFAL JI3Ee===)
COLLSCLSTARCCOSLALFAYY-COSTARSSINCALFAY)
CCAI=C.STARCSINCALFAL)SCOSTARCCISIA_FAL)

ALOD=CCLLZC22DD
dITECHe191) CCIDellaasAldD

131 “ORVMAT(IXs34CC00=0 L 30 TelXeSHCCLLS0 14070l e49L/0=0E1407)
43TIP1=MSTIP=1
IFCAITZIAAe2eMSTI21) 33 TI 140

vxonvevernVAIMN INSZRT 4 consovntnrconenprotsatavnessrnneonsresossdonetasensover

CAVITY SmarI,
ALREADY ZALZJLATIY IN
SU3RCUTINE CAVITY,
WITZ(64237)
237 FIRMAT(Z2Xeo=>=C:iVITY SHAPIwcmser)
NZAVIZNCAVeL
33 235 4CTav=1eNCRV1e2
23S wRITT(E9235) ZAVXC(KIAV ) elAVY(KIAV )
235 FORMAT(10CeaXSogEl8e79l0Keer=0g218,.7)

(S A ERYEERY NS NYNE]

-

»
sravenaarsMAIN INSERT 8 0000 0nentn i et te et s taasnrsetosnesrettnstrtatessusnane

IFE N RS NYNY]

130 SONTINUE
X2L3=0e
YCCC=3e
sRITE(5482Y)

8§22 FCORMAT(//gwemmceccveans JPPLR 3)5Y SHAPfeaecacavar)
35 921 IS42=1,4%1
Xz e32+(18473=1)
CALL SHAPI (XeYeBITAe3)

§21 dRAITZL354822) XY

922 FORMATC(EXe#X=#9510e3592Xe*Y224%1(45)
RIwIND 7
WRITECT7e755) SXSIC1)¢SYSIC(2)4SYSICI)oSASICA)4SXSI(SIoSXTI(E)

758 FIRVAT(SEL13e6)
33 765 1C=isLPV

75¢ WRITEC(T4757) SARC(IZ)e3ZTANCIZ)

757 FIINAT(2E164T)
03 1746 IC=leLPMML

1755 dALTE(T9757) SARC2(IZ)e3ETAN22(IZ)

IF(ITER2e3ZeMSTI?) 33 TD 333
=212 _PK=1
SPACE=2CSPACE
MSPACI=ZHCSAAC
33 50 Iv=1,.741
IF(IMeEQel) G2 TO 51
I70I4e53e.211) 33 T 35
If(IMef30e.241) 53 T2 37
I73¢IMeET0.9<) 6 TI 33
If8I%e5Ten2<) 62 TJ 33
XYZ=1e#SPAZZeFLIAT(I 1)04S52222

39
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KZL1)3=1e#S2A2ZeF _J4TLIN=2)
X2€2)=XZ2(1)+S2ACE
XZ€2)=X2(2)+SPACE
XZLa)=XZ2(3)+SPATE
3 1) 3%
33 SPAZE=CSPAZL
HSPACI=nFS3AC
KYSKBET*nS32ACEe S2AZZ«F QAT (11-.24)
X2(€1)Y=XBET+SPACZ»FLIAT(IM-LK=1)
X2€2)=X2(1)+SPACE
XZL3I=XZ2(2)+SAATE
X2¢3)=X2(3)+S3ACE
33 33 35 IK=1s+%
55 YSE(IC)I=BITAN(INeIK-2)
BITaMUIYIZAITCINENZoY3Z oXY93)
30 7O 1€1
7 3ITAMILAK1)=Ge3(3ETANILP(L)¢3ETANC.P<))
63 T2 1€1
38 BITAMU.PK)IS0e3s(BETANC PCI*IETAN( 2C+1))
33 T2 151
51 3TTAMCL1)=045*(SZTANCL)+BETANC2))
3) TJ 181
55 SETAMILFM1)=0eS=(RETANCLPMII ¢3ZTAN(LPY))
131 ZONTINJE
50 CIONTIVUVE
IFCITIR2eZ3e1) 30 T 5
32 31 lE=1..P9
41 JETANCIEIZ3ETANCIZ) #(1e=XXMISIETANDCIE) # XXM
33 42 IFG=1eu3v1
82 JETAMCIFGISSETAMUIFS)»(le=XYM)SIETACO(IFG) » XXM
33 325 IF331elPUML
425 JETAV2CIS3) = SITaN2(IF3)wCle=XXM)*SETAC2UIFS) # XXM
33 252 IRI=ted
3352 SKSICERP)=3XSICIARP) e (1a=xAM)*3X312(L3)exx
€ ITZRA=ITERA+]
ISCITZIRALT&MSTI®) 30 T2 28
50 70 1¢€0
23 #RITEZ(5423)
3 TIOAIMNAT(EX2eRITERLTION wAS TEIMAINATEDS)?
333 CONTINJE
P 1
END

v 9
|
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SJEIOUTINE OXSNEL(Xe3TOLeMel9d34D% e FF4)
DIMENSION SC6) e (50e3)9XU3)0d(6e5)exA3L(B)exM1I(0)
CIMMON/DE_TAD/DELTH(:
SIMMIN/ERITIAV/XEIEI Yy YERTID
CIMMON YCTTeS2ETAR
COIMMONY XITMC220) o X ITNC2T0)9ANS52SC20 M) SARC2(200)
CSOMMON CAVXCL100)42AJYC150)93ZTA3GIETALeXCIToNZA/ 9 PYMyNS2
CIMMON AJC100) ¢ISHAR2¢NCH3YeS3TAN(LI20)¢BETAN2(100)¢3ETAN2CLIOD)
COMMON FLADANOOELTAWISAP AL AL 95AYMY
CIMMON SISMALSBETAWxXYeICPISARCOI(313)
SOMMIN IDJ.eXAeXBeXTeTANGeZ3eY¥Se Y9 BIGSeXLIT5Se3I6S9ySMALSHDSS
COMMOV XSV(S8) gCCClecaToZ ool Y axXMeIlZA9SXSIJC5)¢SYSICI(SYeYXS(3)
COMMCN PSIZowPoSARCIE13)eSACACS12)9LPMeDE
SIMYON SETANCS13)e3ITAMES13) ol UekdKyxI1(200) 0 JJ(2C6)9XIX
COMMTN XRJIUNDe£24443233,C0202
COVMOV AAARB35342C 0 9eA89389C8908eT38JSC10%)ed38USCIC0)eNGAUS
PaAl=3e1615352652
1=t
IFCITERA4Ee3) 50 T2 272
C 87 I1uslee

37 JALTECS23) ILJextIL))

56 FORMATC1Xe29X9]1924)24314e7)

272 CONTINJE

33 SI1=2evdE
S1&324006
IZ€x€1)ele3I1) xC122311
SI12=X¢1)42.706
LTeX(2)eiTeSILO0) (2233118
SI113X€2)%24%25G
ICx(3)elTo3I11) x(2)=5111
IS¢r(8) oLTeSIE) X(4)=SI5
SIS={Ne3*2A1=GAMMA)*(Lle=0el2)
1564t5)elTalie) 32 T 75
IT(Xx€5) eGTeSI%) X(5)=SIS
3) T3 719

78 IT(ABSIX(5))eGTeSIS) x(35)=-SI5

73 CIONTINJE
I7 (X(5)eTele) WRITI(541122)
J) 56 LlJ=lee

33 SRAITEC(Se63) IlJex(IL N

ly=1
tememmai(|)mcnmrcccsccanmcc e aaacre et et e R rens e e s etmccene anacn. ane #

03 20 IK=1+6
20 YXSCIK)=xCIK)
S ZINTINUE
€<ZTRL = 1
CAL. TLINTLCYINTIeC2MR D)
SUSROUTINE FLINTL CALTULATZS THE INTIGRALS IN F(1).

[}

€3TL = 2
CALL FL1INTL €YINT29<CTRL)
KCTaL = 3
SallL TL1INT. (YINT34<ZTRL)
€2T. = &

Sh. TLINTL (YINT44CITRL)
CS1ZALOG(COSCYXSUS)IeSAMMAY /2OSCALTAL+5AMMA) ¢ YXSLS))
- YIAMMAGEIAFLALSOC/IAMYASSIS(SHY(SICLOGLLA = 1S2
FA = «(YINT1/PAISYINT2=(2CC14CS51/PAT)eYINTS
1o7INT4/PAI=YXS¢(5))
ATNIYO3TNIY2TNIYOLTNIY 30705¢C EFIRd D1e3Eedlt FI

)

41




'r"

DIX297031ZC4gemeazRa 11T FI 4¢3l g2l9ll===eoxl1(¢ TA4ROF 07

I¥ (lJeE3el) (1) = *a
[7 (IJeSGe2) 5C TO
L t1JeECe}) 50 T2
I (1JeEGed) 30 TO 220

I7 (1JeETe3) 62 T2 321

1% (1JeSGed) 30 71O 522

L7 (IJeS3e33) 52 TI 3222

(196 3TINTI/(2AL07¢(5(E))

PC1e3) = TANCYXSCS)*SAMMAY»YINTE/2A0=1,
LJ =2

YXSC1) = XC1)eDELT(141)

32 T3 5

T1F = -T2

¥ .

"

(TIP=F13) /(2222 Tl291))

= x(1)
YYS(Z) = x(2)+DILT(142)

329 F1°
YxS(2)
v = 2
33 T2 3
521 ®1G8 = -F2
Blie )
1¢5¢2)
YXS(3)
1) = 3
3 TG ¢
£15 =2 7y
TJ=s¢
YXSC3)=X(3)=-DILT(L43)
33 T2 3
1222 Flasz=~"a
2C1e2) = (7
S(le4) = (o

1(2)=3I T 1e2)

(S1P=F13)/7¢2.20ELTE142))
(2}
¥C3)+0ELT(1e3)

Ot
"
[ 3]

IP=F13)/¢2e7JELT(1e3))

33 30 Iv=1e3
3 YXSCIMI=XLIM)
1J =7
13% CONTIwVUE

Temeceai(2) AND “(J)emcavccsnccnrnencveccavescmccccacnsvaenrasnnasnaneaeen

l((l=5-3$(:Jg(A-FAX’BQNWA)IZDS(VXS(S)OGA“WL)IY!S(S))
YIAMMASS)E(SYY(SOC/IAYVASHI ASLACSOC(GOLA = XKKX

XX = vxSta)eSIN(II_TA)
Yl = YXS(4)eCIS(2Z.TA)
YY123YYlwe?

CIN1 = CCC1=XK<X/2A]

XRP 2 Qo

XY = 0,

D3 331 MI3 = 144

SaL. AMINT(S0LNR 3 VeI )
XIRIA4IS) = SOLNR

XML (MIG) = SOLNY

X = «03AL(NIQ)N/20

XMMM = =xMYI(MIQI/PA]L N
12 (MlieEJel) XRAR = TONI#XIRICHID)

42




17 (M[GeEsel) x¥MY
IT (MaeEaed) 23]
IT (MIGef3ad) XWMM

SINLevdauI(1Ig)
=231 (*13)
AMMIC(vI)
YaelzTe)TCIRRXE )17e5¢ ETI% ) 7eGEadl( FI
YaalZled L LIMMXCE D2793¢C ETIRw ) TelEeJIC FI
I X2eToblZtbgemeeIRd IX(F DVNA )2(7 FO 4q1=]g)]l([RRA=wern X0 1{ TAMRCF 17
1IXN207e01C (hge===33a IZ(F INA D2(7 FJ 49lzlo)I(IMYX==eeay01(TA4RCE 27
XRR = XRReXRRR
XYY = xUMex MMy
351 CINTINUE
SeeceeCALSULATION OF HI(ZITAl)momceca,

[FEERFNY]

A3121 = x(le+l,

XSIME = xx1-YvXS(1)
X31I9F = Ax1~-YAS(2)
XSIYC = xx1~YXS(2)
231312 = xSIPlee?
XSIWE2 = (SIV3eeg
XSIUE2 = xSIMFee2
K3I9C2 = (3[4Cwe?

RAA =z SGRT(xSIP12eYY12)
33 = SIRT(xSIM32eYY12)
33C = SSRT(XSIWF2evr12)
RRAD = SIATEXSIMC2eYr12)

T4Ia = ATanviYY1/XS]I2L)

17 (XSIPlelLZe0e) Tr[a = PAJTHIA
T413 = ATawiYY1/X5143)

IF (XSIMBalEeOe) THI3 = PAISTHIZ
T4IZ = ATANCYY1/XSI4®)

15 (XSIUFeLZe0e) THIZ = PAL+THIC
T413 = ATaAN(YYL/XSI4D)

I7 (X3IMCeEede) THIY = 2aleT41D
R21 = SGRT(2ARA*RRA~IAZ/RRD)

THAIT1 = o3 (T4]A+T4[3¢TAIZ~TH41])
COTH1 = COSCTHITL)

S3IT41 = SIV(TAITY)

E2C2 = RRI#(XIR*CITA1-xM4»SIT41)=aL7AL
S3CC = RRIA(XRALSITALex eI TH1) +XC(X
I7 (LJeZ3e7) FC2) = =5222
(IJeEGe7) F(3) = =73C0
(1JeZ3e2) 33 TJ 345

(1JeECed) 52 TI 341

(1JeZ3e10) 32 TO 322

(lJeZGell) 30 TJ 342

(IJeEGel2) 535 TJ 324

(lJeEWal3) GJ T3 323

(IJeZGeld) 30 TO 3ag

(IJeE3el13) GI T 347

825 =  TANCYXS(S5)+35avvA)

XSX2 3 XKAICII#SIT4LexMMI(1)=ZDTHL
XSXS = XRAL (1) «COTHL=YMMI(1)#SITHL
P(295) = «31«TA25+(2XS

LUN L S T TR R TS I )

PPt =t Pd et g

2(2¢5) = 224317241

PC3¢5) = «RR1¢TR25¢XSKC

3(3e85) = O(3435)/281¢TA25

Pl2e6) = R1eXCXS/{PALI*YXSLS))

3(3e5) = A1 4XSXC/(2AT*YXS(5))=1e/YCS(6)
1) = 3

YXS(1) = x(1)+DELT(1,2)

3) TJ3 330

38C =02 = £2€)
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£33 = 1C)
{d =93
TaS(1) 3 241)-DILT(241)
3) 1O 33¢
331 PC241) = (FI2<F2C2)7(2,°02_T(2,41))
PU341) = (F23=F3L0207(24002.THL241 )
YXSt1) s x(1)
YX3C2) = X(2)eJILT(242)
o2z 10
33 T0 33¢
32 ¥22 = €202
=Py = F3C
1eS02) = €€2)=DE TC2y2) J
tyz21
23 TJ 33¢
333 Pl2e2) = (F22«F2C3)/(2e*DELTLZe2))
2(292) = (T2«F3C2) (20232 T0202))
YXxSt2) = ¥(2)
Yes(3) = (332, T(243)
id = 12

3C 10 329
Jau 22 = F2C)
£PY = FIC

Y543} = x{3)-LILT(242)

10 = 13
32 1) 330

343 2(243) 2 UF32=F203)/ (26232702430
PCI¢3) = (T23=FIC2)/(2,905.TC2e2))
YASCA) = KE4)edI _T(248)
TXS(3I=X()
Lizle

52 T3 33¢

3%c F223F220
F33zF320
Y¥Sta) = x(e)=DELT(248)
14 = 1€
30 Ty 33¢c

147 P(294) = (TRP2eF2CI)I(24°CE . T(208))
Pl3eb) 2 (T33«FICI)/(2e°32.T(2e%))
YXSta)zx(s)

P R RS e L L R L L PP P e T RS
14218
YASU1)2X(1) I T uel)

133 CALL JFSIY2(ANS2)
130 .J02%e12) 58 T3 373
[7¢lveZGals) 3C T2 3518
1(lJeEGel?) GC T2 51
Ic¢lJe2aeld) 30 T2 313
I5ClueEGe20) GC TY 315
L¥ClJeZde21) 30 T 317
I2CIveECe22) 30 T 518
[2ClJelle23) 50 TI 321
I°C1JeEGe28) GJ T2 322
17¢IveZ&e25) 6C TS 322
13C1JeEae25) 62 T) 324
£ (1JefQec61) 50 TI 2%
L* (1JeE0e252) 33 TJ 328

513 ANSPSANS2
14217
YXSC1D3XC1)=32 Tl 1)
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]

3

5

s

e

516

15

17

13

"
-

~
3

22 10 153

ANMSa3ANS2

lJy=18
3(091)2~(ANSP=ANSI)/ (24222, TCRo1))
YXS(1)=x(1)

39 T0 153

ANSF=ANS2

Fla)s«(2]58=ANS®)

1J=19
YXSC2)3X(2)*DELT(a42)0ASSIX(2))
33 T3 198

ANSPPZANS2

14z2¢
YXS02Y3X02) =0 Tlag2)0a33(4(2))
32 70 199

ANS3ISSANS?
Plug2)T=(ANSP2=ANSII)/U2ev2 I T ug2)2a8SIX(2)))
YXSL21zx(2)

Id=z21

YASLI)IN(3IeDI _Tiae3)ex(3)

33 T2 159

ANSIP=ANS?2

1d=22

YXSLIIZR(I)I«CELT (g3 wn( )

30 T 199

ANS13=ANS2

Plee I ==(ANSIP=ANSL L) /024732 Tlbg3)ex(3))
rXSE2)sx(3)

1yz23

YASCO)ZX(a) e0ELT(ae3)ea35(X(4))
50 T3 199

AVATAYS2

Tu=2e
YXSEA)IX(a)=DELT( (D g0 »a3S(X(4))
33 7D 153

ANBTANS2
2(eed)Z=(ANA=ANI)I /(2 42)2 TCag8)oa350x(06)))
YXSCa)=X(4)

1J=z2%8

YASUESIIN(E)SDELT(4qe2)

30 T2 139

3yazaNs2

ld=2s

YASC3)IAC3P=2T THlaes)

358 7O 1¢%9

3¥3zAVS2

S la95)Zet3VA=BNII/ (260351 T(4q5))
YXS(S)=x(zs)

22!.::(.)

YAS(S) = x(9)

1J = 251

YXSE6) = X(5) & DILT(M,6)

33 T2 199

BV¥A = ANS2

YASLS) = ¥t3) = DELTiA45)

1Jz262

30 T0 199

8v3 = ANS?

Plagl) = «(INA=INI)I/(2,00ELT(803))
YASC6) = «(5)
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S(&) AND T(6)
FIRST CALCULATE THE P<4r3SICAL ZJJRJINATES
TIX PHE NI JINT JIF ZaJITY.
T4IS SUIRJUTINE FINDS T4I END 2IINT 57 CAVITY.
lJ = 27
313 CZALL CAVITY (XCINJeYZIZIND)
f4ZN FIND S$2~ THE ARS _IN3TH )5 T4 SZZIND WETTED 20RTION.
SALL SJUSRDUTINE ARIS2 =) THIS PJURA23E.
17 (1JeEGe27) YFRIZIZYZEND
17 €1lJeZde27) XTRIZZZXIIN)D
Y6el=Te)ICSXY(eINEZXeJI YOISe6CETIRY
1) 5e21E0X2(5¢X¥595e21T¢XS93T9X1¢TAMRCS
CALL ARCS2 (S2+XCENJWYZEND)
TLRISYCIND=FUNCSTION(XZEN)I=C TD 352 SATISFIED.
I1s112=2
Cha. SHAPITUXCENZGYL23Z342ITaeiS11I2)
JAITZC(59523) xTINde32e7JR22R
51 FORMATCE XN *XCENC=S2 e 71205e5XKewS220qFf12459 e ?YIJPIERS»4E1248)
I3tlueife2?) 31582=32
TINALSY 30 INTZ F¢3) CO¥AUTATIONS.
SaL. 27SI%3(ANSS)
I7¢1JeZ3e27) GO T 23
1(TuefGezd) 32 7D 321

L7 (1JeZaecd) 53 T2 322
If (IJeEGe23) 53 TO 322
17 (lJeEQe?1) 62 T2 220
I® (IJeZ@e32) 60 TC 328
17 (1JeEGe33) G2 TD 322
I (I1JeCQe3%) G2 T2 327
17(lJeZGe301) 62 TGO 337
15 lJeZdel3) 52 T2 323
I (1Je€EGa28) GIY TO 329
[T (1JeZ3e37) G2 T3 832
I7 (lJeEGel3) GO TO 332

2320 T(E) = ={(32-AN33)
SLE) = =(YZINI=YUORI Q)
14 = 28
rC¢301) = x(1)eSZuT(341)
32 TO 218

431 AN® 3 ANS3-52
ANF3 = YCIND = YURPIR
1J =z 29
Yx5(1) = ¥e1)=CILT(35,41)
33 TO 318

322 (Be1) T <(ANP=(ANS3=52))/(2620ZT(341))
ANed = YCIND=-YJPDRZIR

Pl29l) = (ANPS o ANIS)I/(2e*)E.T(S41))
YxsSe1) = x€1)

YX5¢2) = x(2)+0Z.T(3592)%A35(X(2))

1 = 30

353 TO 815

323 AN? = ANS3-S2
ANPS = YCIND=YUPOER
YXS(2) = At2)=DIZLT(3542)*A83(X(2))
Iy = 31
33 T 81s
324 Pl5e2) = ~(ANP=(ANSE=32))/(24#2ZLT(342)2233(XC2)))
ANGS = YCIND=YUPPIR
I(5h92) = (ANP3 = ANQ3I/(C2e%dEaT(3542)2a88¢X(2)))
YXSC2) = x€2)
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Ly = 32
YXS(3) = X(2)eDELT(343)0x(3)
33 TY 8158

323 ANP = ANS3-S2
ANPS = YCIND - YJ4oREIR
YAS(I) = L(3)=DI TU393)ex(Y)
Iy = 33
3) TQ 815

326 P(Se3) = =(ANP=(ANS3=S2))/(2+DZLT(3+3)eX(2))
AV3E = YCIND - vJ?PIR
Pl5e3) = (ANPS = AN3I3)/(2evJE.TLEWI)*XI3N)
I1J = 34
rXSE3)
YXSt4)

()
X(4)ODZLT(S9a) #a3S(x(0))

o
”ny
~
»>
<
R
"
»
A
O nn

-3
IN) - y,98:I3
CCO)=DZLT(Sys)wa33(xl4))

CONTINJE
P(S94) = ~CANO=(ANS3=32))/¢2e*DILT(54a)"A3S{X(&)))
ANGE = YCIND - YUPSIR
2(594) = (ANVPS = AN2A)I/(ZandE T(S44)ea3S(x(a1))
YXSC4) = (%)
YXS(3) = X(3)*CELT(S43)
{J = 18
52 TO £:¢
329 AP = ANSE-S2
ANPS = YCIVND=YUPPER .
YXSC2) = ¥ (3)=0Z.T(3¢3)
14 =33
59 TC €15
529 PC3943) = =(AN?=(ANS3=32))/¢2422ZLT(542))
ANTE = YCIND - YUR3ZIR
PCoe8) = (ANPE = AN3IE)/(2e+0Z.T(545))
YXS(5y=x(3)
YX3(EIIX(2) & JIT(343)
I1J= 37
32 70 olf
31z AN = ANSE ~ S2
] ANFS T YCINT = YUPe:IR
YXx3€s) = x¢3) = DILT(34¢)
1y= 23
3) T2 518
i53 P(35e6) = =(A&N? ~(ANSS = 32)1/7(2a%)2.TUSe&))
ANGS = YCIND = YudAzIR
3¢3y5) = (ANPS = AN23) /(23 T(Sy2))
YXSLe) = ¥(g)
13 %65 IK=1le6
556 WRITE(L4557)(P(IRed)eJs193)
557 SIAMATC(IXg 22 o)z rtilbele2X))
dRITE(H59251) 3I53S2e422%0v220
251 FORMAT( 20X e *BIGS2=%eF 100502 a?XCLoSeoFliaSe2XeeYCLCz0oF1lLat)
NZAVIZENZAVe)
73 293 ICV=14NCAV1e2
233 WRAITE(59232) CAVXCIZV)elAVYLIZY)
232 TORVATC10NeeCAVNToa 10a5¢5Xew AVYZwyFlloe)
30 125 ITxz]45
123 JRITE(54131) [THy3C{TC)
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132
133
332

3
1

[V}
th ~

42

36
37

FOPMAT(1Xe2AFCalle24)24E144T)

33 132 lu3=143

ISCITIRASLIe3) 30 TI 385

33 132 1U3=145

WRAITE(S¢123) IUReIUIIP(TUPsIUR)
CIRMATCIXe24PCollyldoollo24220314e7)
CINTINIE

SALL JETERM(Pe5eDETI)

33 25 13ET=2145

DD 26 .PG=146
A(LIGyIDETIZPLLPGTIIT)
PLLPGeIJETIZFULPG)

Thiew JITZRM(PeEeCZITI)

I7CI0ZTeldel) JDT3=J2TI/IITID
IS(IDETeEQe2) DELC=IITE/DETID
I7CI2ZTe22e2) JILISIITI/IZITIZ
ICIDZTeZaet) DELI=IITI/DITZY
I7CIJZTeE2e3) DE_F=2ITI/IIT32

17 (13ZTeZaed) JELGZIZTEZIETED

23 27 233146

€259 10IT)22CL3534032T)

CIONTINUE

XC1)=x(1)elZL3

XC2)=x(2)+2ILC

x{2y=x(2)+IELQ

XC4)zx(4)eITLE

2{3)=xX1BIeIILT

X{S) = X(3) +» TS

00 60 _MN=1.+6

sAITECS461) LN X(L%Y)
CIRMATC(LIX924X(9]11024)=921407)
4383243S¢JZ.B/x(1))
A3ST345SCIZLC/Xx(2))

42353343843 D/x(3))
435I=3a33(J)2.8/x(46))
A3SF=ASS(IILF/X(S))

4383 = A8S5(JZ.5/x¢8))

£10=¢

15 (AE35eLTeSTIL)
IZ(L8%Ce6TeSTIL)
I7(AB35e3TeSTIL)
IZCAB3Ze5Te3To0)
I7(ABSF «GT&STCL) «E
17 (A333e3TeSTIL) <
IT(KEICeEael) G3 T2
Izi+2

WRITE(S5e42) 1
FIRMAT(20X¢144ITZRATION NJez412)

ICleZ3e%) 33 T2 1S

G0 1O 55

ICleZ3eM) 30 T 3¢

6J 10 38

dAITECS3IT)

FIRMATC(1Xe34HOYENER JID NOT CONVERGI & ITHIV 171)
I5(XC1)elToSI1? X(1)=511

SI1U=€C1)*24%23

IZ¢XC€2) oL TeSI10) X€2)=SI13

SI11=v(2)+2,4205

IStx(3)elTeSI11) x€(2)=S111

I5tx€8) e TeSIS) x(4) =516
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31

&

1122

33

SIS2()e3PAI-GAMMA)*(le~T422)

I(xt3)elTeB4e) 30 TI 31

15(¢83) eaTo315) x(8)3351%

35 TC 82

LT CA3SIXC3)) ¢3TeSI5) ((5)==315

CONTINUE

I7 (XC5)e.Zefle) dITI(641122)
EIPUATL2 Xyt mmmemmama((5) BEZAME L33 THAN Z2IR2
RITURN

ZNd
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treIrty)

[AYIN VIR AN
[
w &N

3¢

SURROUTINE JDFSIMILANSGNOFIXZA)

JIMINSLON X3T¢35)

SOMMOY YCTCleSBETAZ

LIMMON XITY(200)9XITNC200)98N5525¢20C) ¢SARC2(202)

SOVMCY CAVXC123)eCAVYCLU0)s3ETABe3ETACKYXCCCONTAsLPY N2
£IMMIY AJCIGO0) oI S4ARIGNCHIYS3ATANCLII0) 9BBTANRILIC) 4IETANZCICD)
SIM4DY FoAANGIILTAGI AP A AT s34

COMMOY SISMAGSBETAKXMZICPI9SARCOICBLILY

TYRMAON I0JLe KA eXSeX o9 TANGZ29YCaY9JIIGSeXLRAI3SeIIGSeSMALSHOSS
COMMON XSVUB) gCCCl oo TeERCIYYY o XMy ITERASSXSIO(E) 9SYSICTLE) 4 YXS(ED
COMMIN PSIZebLPe3ART(S13)9583303(32300 24901

2ovMOY SETAVESL13) ¢ BITAMISI3) 9T e LPXeXITC20C) 44 U200 4 XY
S0V XRIJVDeA2A44932334C222

CIMMON 0ABAGS3539CC0C29AB 933932908 T534USI05)4d34J5C100)9NGALS

N3F T 0 CALLED RJM FLINT,

N3 T 1 SAL.ZD TRV ORMINT 72 RTAL PART.
NJF T 2 CALLES RJI4 RMINT TIR 11a5. FART,
NJE T T CAwoZ) FR0M cavITly IxFNiw AT FUD)
I CICFTeZGel) 33 T35 3

33 10 IG = 145

X37¢13) = (3NCLID)

53 170 12

33 11 I = 13

XSTCIA) = rXSC(IM)
CINTINJE

IFCITIRASTIel) 50 T2 222
33 7TC 223
J2 228 ikt
BITANCILK)
SINTINJE
C3PACE = (1e®XST(1)I/7_22T¢.PQ)

TIQALI = ISPACI/FLIAT(.P9=_24)

<243z _PVvel

X3ZT = «1,+2SPACTeE JAT(.P<-1)

X311=3=1e4C32A28

3T1 = 3ILTANC)

491 = (XSI1=XST(2))/4¢xSI1*1e)»(XSTCL1)=ASII*{x311-%ST(2II))
AR1S = SGaT(AP1)

% = 3g1ea21S

XX1 = XST(a)*SINCIZ_T)

Yrl = xST(41»20S¢2Z_T4)

Y12 = YY1ee2

PLM = xSI1 ~xXx1

nwu

1.2
BETA

W

3,42 = L ver?

PLMA = PL¥2eYY1Z

xS = PLu/I M

xSl = YYL/3LMA
17(NOTeETel) 3 = F3#3xSR
I7(v0%423¢2) 3 = “3¢7xS1

IS(NOFoEQe3) FI=F3I2(XSI1-XCA)
ANSa =T,

z %3
SPASE = CSPACE

3eu?4) 50 T2 39
le®3PACE=700ATLI)
S12eSPACE

»x M

S3ACE = SS3ACE
%312 = XBETeSAAJEsF _JaT(I=-_?%e1)

50




XSI3 = xS[2¢S?aCE

31 322 = 3ETAN(]ID)
3£3 = 3ITAN(I+2)
AP2 2 (XSI2=XST(2))/C(KXSI12+414)2(XSTC1)=XSI2)*(XSI2~=XS8T(3}))
93 = (XSI3=XST(2))/((XSI3+2)o(xST(1)=XSI3)*(XS]3=xST(3)))
4228 = SGIT(AP)
AP3S = SQ3T(AP3)
=2 3624228

€3 = 3Z2ep33S§
A42 = XSI2~-xx1
HA22 = RHAZ2*»2
43 = 4422evY12
ACR2 = HA2/43
H212 = YY1/45B
441 = XSI3-xxl
HAZ2 = HAJee
1)=4432+YY12
HCR3I = HA3/HAD
4212 = vY1/4D
IF(NDT eEQel) 2 = F2e42R2
LT(NOFeEGel) F3 = 3133
1% (NJTeE3e2) T2 2 F2e47][2
IS(NCF yEGe2) F3 = %4213
I (NXT4E3e2) 72 = F2/(X312-¢CA)
IFINOFoEGe3) F3 = =3/7(XSI3=-xCA)
TSJY = (FleaenF2¢53)a324C02/3,
- AYSA = ANSA+FSUM
1 TONTINJE

331 = SARTUC=1e-XST(2))/(=1e=(ST(Z)))

S32 = SGRT(XSTC1)+1,)

S33 = SIRTC(XST(LI=x3TC2))/7CX5TC1)=¢ST(3)))
ANT1 = EETANCL)*24«333T(CS24CE)¢S53178232
ANT2 = BETAN(LOU)*2,#34RT(T35PACI)I*S33/S32
APLA = =le=XX1

APLA2 = AP_Aw*e2

A2L3 = XST(1)=xXxl

APLZ2 = AP.3+ee2

15(v07453el) ANTL = ANT1043_&/(82_424YY12)
L% C(NIFWE5el) ANT2 = ANT2#22L3/CA2PL32¢YY12)
L% (NJTeE2e2 ) ANT1 =z ANTIervYl/(AP_22eYY12)
17 (NI o£3e2) ANT2 = ANT2+YY1/(APLI2eYY1D)
I5 (NOFLETe3) ANTI = ANT1/(=la=XZ4)

1% UNDTeZ3e3) ANT2 3 &NT2/C(ST(1)-KZ4)

ANS = ANSA+ANT1+aNT2

RITJIRN

END

(X4
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SJBRIDJTINI IFSIM2€AN32)
JIMENSION XUZ)aXITCI o YCEI) o XITOAIIwEXUCI) o TCNRLI) o XST(S)
CIMMON YCLCTeS3IETA2
CIPMON XITM(200) oXITNC205)9ANS325(220)9SARC2¢(285D)
SIMMON CAUXCLIN0) ¢TAVYCLI00)93ETAR3ETACIXCCCONTAY 9 PUMYNS2
SOMMON AJCL1I0) eISAAR2¢NCHEY 9 BATANIL1ID) 908BTAN2¢100)¢2ETAN2CLI00)
CIMMON FLAPANGDELTA9I3AP AL AL e5AMY
SIUMM0N SLItAGSBITAL( K44 IC2[4543C020¢(31L3)
CIMMON IDJLaXAeX3 o X o TANGeE? oYL o YR JAIGSeXLEISSeBIGSeSFALS LSS
SINMON XSN(S)gCTC1a o9 YYYOXUeITERAGSXSTIO(S) ¢SXSIJ0CE)9YXS(6)
COMMON PSIZ<LP¢SARC(S1314SARCAC(313)¢L2440C
SOMMON BETANC3I13)e3ITAM(S130 9l JoiPCeXTIC200) o4 JJC2C0Y9XIX
SIMMON XRIJNDeA2AA 9323340222
COMMON AARAGB3B5eCCICeA8¢32¢CSel8¢T5AUSC100) ¢d52US(L100)eNGAUS
33 12 163143
13 xS5T¢ls3=YxSt1s5)
2a1=23e141332633
JIZSCISCAFALOGAMMA) /72IS(XST(S) e3aM1L) /XST(3)
: JAMAASS)SOTSH(SICIIAMMAGSLAFLACSOZ=2UY
LK<=ALI6CJJ2)
CSPACE=tle® XSTCLXI/ZTLDATI(L2K)
12824220350 C05282¢8
SSPACEZLS AZE/FLOAT(LPM=LPO)
4¥324C=0e3078382¢
NIETSe] o +LSPACECT _2ATI PK=1)
SIE=ZISCOITA)
SIESSINGIZ.TA)
SAZXSTC1)-XST(a)»SDE
33=xXST(4)*2JE
PRE=CIE/(5A*%2+4GRer2)
i FINI(3)=2D5A2 32D« ST(1)/(PAI*#S3RT(1s+SI5M2))
: L3I 2.2YeL 24+
33 1 1P=14.PN
ICl2e€3el) G) TJ 2
MSPACISNES2AL
324cZz3FsS248Ct
IS(IPe5Ta?Kl) 30 TJ 30
XC1)=(ST(1)=8S3ACZ#=_JAT(1%2=-2)
A(2HI=AC1)-4SPACE
®03)=x(1)S5PAZE
33 13 31
H3FLCE=HCSPAC
322220824822
PO1)SX3ET-SPACEFLOAT(IP=LPK]~1)
X€(2)s0C1)-43PalE
X(I)=((1)-5PAZE
31 FINI(1)ISFINICD)
NC=3
IfCIPeZael?M) N<=2
23 5 [324¥4
IFC(lJeGEe23) 60 TQ 3
3 T3 7
3 IT€1eZ3e2) XITC2)2XITHC PUY=[Pe])
IZCleZQe3) XITC(I)XITNCLPY=[Pe¢])
3 12 5
‘ 7 CONTINJE
! YrYerrsxel)
P . 2 37SIM3 CALCULATI 61 .

vl
[$]

CSaL. ISSIMICYY(IDexXITZ(Idel20])
XITCII=XIT2CI)




O ot i v - s

-
-

IZtl1JeZqeld) 50 T2 3
3) 132 5

6 1SClef3e2) XITMILIM=][P+2)=xXIT(])

I5Clel3e3) XITN(LO%el3e1)=2xITL])

CINTINUE

EXJCII=TX2¢=-XIT(I))

FC2x(L)=XxSTCa)+SDE

3)3xST(a)e22E

FKAZ3Iee203) 002

DadDX=05AP*X (1) eCDZ/C¢2XA*PAL)

SINICIIZEXRJICI) #d3X/ D32

LEC(rtl)elTele) TCNIC(L)===CN2(])

8 ZINTINJE

SHEZ34C IF TINIEI) IS AL48YS POSITIVEIe
I7¢[2efGe.PY) GI T2 23

o et

COE/((=1e=XST(W)*32E)we2+(XSTLG)*CNT)ee2)/ 02

3353.:3]/3‘1

N¥(3)=2F=2

21 SJI¥S(TIN3C1)*TCNI(2) v44+ N3 (3)) w4822/,
ANSCSANS2¢SUM
ITClJeZGel3) SARZ(.2%«IP+1)zANSZ
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COIMMIAN XITVC200)oxITVC295)4AV35328(220)9SARC2(20D)

COMMON CAVXC1D0YeZAVY(100)43ETASGIETACOXCLSoNZAVILPYMINSS
SIMMON AJ(100) sISHAR29NCHBY»33TANCLIO) 9SETAN2(100)435TANZ2CLICE)
CIVMIN FLA2ANSDELTA9II8244 TALe544MY

COMMON SIGMASSBETAG(XMeICPI9S4R2CI(313)

COMMON IDJ_oXAeXBoXSelANGZ39Y 29y JBIGSeKL313S93I65954%aLS40SS
COMMON XSN(S) e CCLL1e LEsERCIYYY o AMeITERA9SXSIO(6) ¢ SXSIDC(E) 9 YXS(E)
CIMMON 2ST1Z2eL29SARCI313)9522L2(513)9L2%0E

CIMYON BETAV(S13)e2ITAMCSL13) ol JolPKo XTI C200) e xUJC200)4XDX
COMMON XRIJNDeA2AR 9323342200

SIMMOY AAAA+BIBIesCTelR 9339239259 T34JS0200)4d38USCLI0)9NGAUS
SJUBAOITINT TIINTL CALZULATITS T#T INTIGRALS Iy FCD)

134482 = 9 70 SHAR? .sZa21L3e

ISMAR? = 1 0] ROUNDIZID LeEe®0ILSe

LT 3CL.S 4A/E RIJNVIID) _efee Z4Z3Y34IV=-5AUSS

SJADRATUE

SJAIRATURI FJRMYULA AN NOT 32 JSZ)e SINCI ziEla

T3 NOT A 342374 SINITION.

NCHSY = NJYEER OF C423YSAIv=3au3S 3JADRATJRI IOVTRC. POINTS.
241 = 341641332654 .

L5 (ICPleEGed) GO TO 3

33 7C I3 = 16

XSTCI3) = XSN(IJ)

3] T2 12

3 32 11 14 = 1e3

12

XSTCI4) = YxXSCIH)

CIONTINJE

AINL 2 (ASTCL)+1ad el

IN2 = (XSTC1)=1e)ve3

A11 = (IN2-XST(2)) /N1
412 = (ON2=-XST(Z))/ON?
325 = (XSTU(L)*XST(2)) el
CUMEE=(XST(2) =XST(1))*eS
Al = (3(05+14)/72432

432 = (=3C3+xSTU3))/sCves
FIAS (XSTC2)=XST(2)) el

T215 = (XST(3)exST(2))ee3

441 3 (FCl3e1e)/FZAZ

A42 = (TC15~-x3T(1))/72a2
SPACEZ = (XST(I)=xST(2))/7.2%4
RTAD .PMM FIR THE 3I2I2ND ARZ,
IZ(KCTRLe53Ze2) 30 TI 10%
L¢lJe3Ze2) 63 TI 123G

CSPACT = (1e*XSTC(1))/7_DATL(.3<)
SSPACI = ISPASE/F_OAT( . PM=_3<)
I)e = 1

XCHCK = =1.

S2ACE=CSPACE

00 20 ICr3Y=19NCHBY
NZHSNZ43Y=[lH3Y*]
AJCICH43Y)=2)SC(22NCHA=1)*PAL/(2~\NCHBY))
X<SI=IN1I=aJCIS43Y)eIN2
IS(ITZ4e2261) 30 TI 333
IS(XCACKe3ZeX<SI) 33 T2 21
ITCIoMe3EwaX) 3PACI = ©S24ACE
XTHIK = XCHACKeS2AlE

IJ® = 1CT¥e)
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4

LR

[E Y]

(IR ESNENEENENENY NN

33 TC 22
(<SI ExISTS 3Ta XSICIOM-1) AND XSICIJd®)
21 ZINTINJE
I0Ma = [0%-1
33TANCICH3Y) = 3ETANCIOMIC(AZTANIII4)=BETANC(ID"A))
XegXK3L=XC42K) 2 SPACE
S3Tav IS JSID FIR JH33YC4Ive5aUSS IVSTEAD DT 3fTaMe
33 re 238
%33 33TaNCICA3Y) = SBITA
3ITAN 3R 1TERAezdel IS 523017120 IN JF3IUla
28 CONTINJE
130 CINTINJIE
LF(KCTRLeTue4) 30 TO o
I7 (£3TX.eZ3e2) G T2 3
I7 (K2T5LeZae2) 32 T2 2
I3 (1548R%,23561) 32 1) 10
TINT = Lo
T3 112 ISJv = 14NSH2Y
432 = (2J(I3SJM)ealld/CadtISIN)I+L12)
113 YINT = YINT oS3 TANCISUM)®SIRT(AED)
vINT = YINTeSAL/NZA3Y
33 TC 1¢Ge?
LS SANTINJE
(213 15 TAZ ZASZ 07 HAVI.ING IVIID Lo Ze o
NOF 2 &
XZA = N,
TALL JFSIMICYINTWNCFyXCA)
XZA IS 2U%4Ye ONOY J3I35 FOR F€3) INIXTNEma
5) T3 1903
2 CONTINVE
XRZA=Ge
X228 IS SUuvvY,
IsSlc=2
CALL ICZ2(SReSMexCASISIC)
YIvT=233
55 T3 1300
3 CIONTINUE

se=e=INTI3A. 72 [3.

AJON) IS CALCZJLATED aN) STORES
YINT = 2o
23 120 I5Jd¥ = 14KIH3Y
A31 T Le=~8J(IS5J%)
432 = (AJCISUMI»ASIYe(A32-2JCI5JY))
S3a32 = Sa’T(RE2)
430 = a31/33432
120 YINT = YINT+ABC
YINT = YINT«PAI/NCH3Y
32 70 104¢C

sesmalNTIG4. 7233 [4

SINCE BEZTACN) BTNy 2T AND tFT aRE
EXPICTED T3 BZ AL4AYS SH0OT4y JSE GAUSS-
SAE3YS4Iv FJAJRATIRI FIRMJLa.
AJUN) IS ALREADY CA_TULATED.
1% THIS IS5 THZ SIRST ZaSZ =33 3ITAN2,
JSE A CONSTANT FOR 3ITAN2
337482 IS JSED IR Z4ZIvY=5A4J8S INSTZIAD 2F B3ITAN2,.
¢ CINTINUE
IFCITIR445242) 50 TI 150
15CIJe53Te2) 5 TJ 131
3BZTA2 MJST 32 REZAD SO TH4I SIRST UV,
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130

130

23¢C
17
131

133

123¢C

32 183 ICH3Y = 1¢NCH3Y
33TAN2 C(IC4BY) = S3ETa2
N3213N52+2
03 183 I0Z=1eNS21
8ETaN2¢IQ2C)I=SBETAR
22 2 181
CINTINUE
I7(Ive3Ee2) 53 TO 131
I3ue = 12
X424 = xXST(2)
23 173 ICHA3Y 3= 14NCH3Y
X<SI = FCAS*AJC(ICHRY)+SC1S
I((T124e32eX481) 30 T3 151
XCHCK = XCTHCK + §24A7%2
13vM =z 10wMey
32 TO 182
SIAINTINJE
I2¥Me = I244-1
3TAN2CICH2Y) = BITAN2C(IOUY)
1#(32TAN2(IIMM)=3STAN20IOMMA) ) a(XL5]-XCHCKI/SPALI2
LAz IrHBY
X<SI = “CA3~AJ(ILM ) +FC15
WRITE(S9250) ILMe33TAN2(ILM)ex<S]

TIRMAT (IS e ISl 592X *33TaN2204E14e79cXeeX<SITtyT14,47)

SIAINTINJE

CONTINUE

YIsD 2 Go

DJ 193 ISJw = 14NTH3Y

A31 = (SBTANZ(ISUM)IePAI)*(levAad(I3J4))
232 = (AJCISUMI*aG1) »CAJCIS M) «A%2)
$3432 = S3RT(A32)

TINT = YINT + AD1/33A432

YINT = YINTePAI/NCZH3Y

SONTINJE

RETJRN

IND
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(X NS}

e

T4IS

xZC2

=]

T

17
78

SJRJJTIND CAVITY ((22,YCO)

SUBROUTINE IS CALLZII FIOM JX°NZa FIR F(S),
JIMINSION CKEx(1002¢3CEY(209)9ANSI2(19029SRI2(1IC)$SICIIILICD)
JIMENSION SICHI4(103)eXSTL(S)

AIMINSICN CAVXXCLIB)eZAVYY(10D)

SI440N YCIZeS3ETA2
COMMOY XITH(200) eXITV(200)9ANS32SC230)+SARC2(20")
COMM0N CAVXCL10G)eCAVYILC0)eITTA3¢3ETACIXCOCINZAY 9P UYM9NS2
COMMON AJC100)oISHARIZNCHBY+E3TANCLII0) ¢SBTAN(130)43ETAN2(100)
CIMYIV FLA2ANGIEZLTAG)3AP AL AL sGAYMY
COMMON SLGMANSSETAeC( (19 ICPI934RC2JI(31T)
COMMON IDJLoXAgXBeXZoTANGYT29YCoY39JBIGSeXL3I3S¢31GS+SMALS#DSS
SIMAIN XSNU3)eCoC1e a0 Y Yok Mo ITERAGSASIO(S) o3AITID(ED YN (S)
CIMMON 3SIZeL29SARCIS513)4SAICI(Z13)0LPMOE

ZIVA0N SETAN(S13)93ITAM(SII)N ol Jeld€exT]1€200) 9exJJC208)9XIX
COMMON XROJN¥JeAaZ8A432384C2C0

SN AR GIIZI9ZCC29A459389030050T54USI1G0) v d58U5(120)9N0AUS

IS THE CAVITY END 2JINT CA_CJ.ATZID Iv 5U2. Ca/iTr.
SI3% = SGRT(1,4+51548)
ZYI. = CISLIL_TV)

SOE. = SINtLELTR)

P41 = 3,.141392654
03 1 .04 = 1ls¢
X3T(.38) = Yx3(_24)
NZav=io
NZAVI=NCAVSe)
SAVS = (X3T(2)=xST(1)¥/NCZAY
LEAVE T-E LAST 20INT J2F xSI = T SINCZI THERZ I35 &
SINGJLARITY =23 SINGLE S2IRA. /I3TEx M23:iL.
2 LM = leNCavV)
2 XSTC1) +CAVSe ((_%=1)
- SART JF JvELGA = 3ITAe+ 2ale
(KLMeEael) GO T2 3
I7(44eZ3eN2aY1) 32 17D 19
I21(xSI) CALCULATICNS CAL_ING OFSIvl.
1% (1Je5Ee30%) 52 T2 75
N2F = 2
SA-L JTSIMICANSeNIFy(ZY)
ANS IS A 33.4TI3N 731 IC1(xCld)e xSI IS IDINTLIZA. TG xZ4.
I (IJeEuwe27) ANSI1(4C_.M) = &NS
33 T3 7%
ANS = ANSIl(KLM)
CIONTINJE
I122(x31) CALCULATION,.
15C¢l1Je35e38) 53 T2 17
ISIC =
CALL IC2(SReSMeXCAWISIZ)
INLY 3 I3 JTI.IZ3IJ3=~ 3% IS S RMINT.
I (I1JeEQe27) SRI2(K_4) = SR
33 TOo 78
SR = SRI2(4.M)
SINTINJE
123 (¢3]) SALCJ.ATIIdN== JSZT C4ZI3YS4I¢=GAUSS
QJADRATURE FARMULA.
33235 3 (X5TC1)exST(2))ve5
C¥85 = (x37¢2)=x8T(1))*,e3

> P

CRUNENY)

— X,

A31 = (8PZ3+1s)/CuES

432 = (=B2T54%ST(3))/2U48Y

£C1 = XCA=XST(2)

242 = (XCA*1a)2(XCA=(3T(1))e(Za=(5T(3))
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IEETRENS]

wm

30
31

32
3z
4C¢

1

k]

1c
3ITa

2%

E<3 = SGRT(EK1/EX2)

I¥33 = C¥35.2(2

1 (1JeGEe34) GO TO 8C

SICI = Qe

23 3 ISUM = 14NCH3Y
EJ12CAJCISIMI*A31) e (4320005 JW))
SEJ1 = S3TCEJD)

ET3 = (le=AJ(ISUMII/SEUL

£534 CMA3ZPAJ(ISIM)e33C3=X2A

SIC3 SIZ3I*PAI/NZH3Y

SIC3 = SIC3I+(ZF3=CF33+SARTI1e=~AJCISIMI*e2))/E73A

SICS = SICI+ALCGU(XSTL2)Y=XCAI/(XCA=KST(1)))*ECS

[7¢IJeZ3e27) SIC3L3CL.4) = S5IC3
32 10 31

SIC3I = SICII3Z(ALM)

SINTINJE

IC4CX3]) mmw=,

JSE CAZBYSHIV=GAJIS 3JAORATIRI I3,

IN THE SA&aMZ MANNIR AS THAT FOR I3
SF3143.
IClve3Tel4) 30 T2 32
FPCE = (XSTU(3)+xST(2))+,.5
S423 3 (XSTU3)=XST(2))e,3
A41 = (FPCS5+1e)/FMCS
A42 = (FPLS-XS3T(C1))/54CE
SICe 3 Co
13 7 [SJM= leNZH3Y
R4 = (3ETAN2CISINI+2al)e€lerAl(ISIM))
RE = (AJCISUMI*AGL)a(ASCISIM)I+AGD)
$3: = S2AAT(I) :
RC A /8R2
13 FUMCSeAJ(ISIMY+T2T8=yCA
SIC4 = SIZG+RZ/RD
SICe = SIZeePaI/sNZH3Y
I°CldeS2e2?) SIZalat<.%)= SIC4
53 TO 382
SIC4 = SIZalat«ki?)
CONTINJE
X¥SIY = 17243

ALREAIY ZALIJLATZD.

A
IN

UJZ 3 I7SCATAL+GAVMADI ZCOSIXST(S5)+5A4MAY/KST(S)

32 % (=ANS/2RI~SRe(Z221-ALD5(JJ2)/PY]

“3ICas341)7243
5C 7C 2¢
30 = 3ITA3e3a]

§ AND 3TTAS( 300Y ANGLES AT B AND OO
CINTINUE

(5 = KCAeZJE.

YYT = XCAexSTCuw)»SOTL

YIT2 = YYTes2

XXy = xST(8)eCOEL

XXU2 = XXJew2

XY3 = YYT2eXXU2

INOX = JGASeXXS/CXY3e241)

€3C = 2JS8¢(32)
$6C = SIN(SD)
SFC = J40X/5C5M

CXEX(LLM) = CSCeCFC
SCIZY (4LM) = SGCelFC

)*+S1C3

MUST SE SPIICIEED IN CCMYCVe
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V%

d

2 JINTIvUE
CAVXX(1)=),
SAVYY(1)=0.
D0 15 ICAV=3eNCAV1e2
SAVAXCISAVY = CAVXR(LZAV=2)+lAVS*(CC(EX(ICAV =220,
1CKEXCICAV=1)eCKEXCIZAVII/Za
12 CANYY(ICAV) = CAVYY([ZAV=2)
LoZAVSP(SKIY(ICAV=2120ee SKEY(IZAV=1)+SKEY(ICAV)I)/3e
[SClJeZle27) 30 TD 106
3 T 101
130 00 102 ICAV=1eNCAVI1e2
SAVXLICAVISZAVXXCIZAY)
122 Cavy(IZAVIZCAVYY(IZAY)
XCCIZTAVXUINSAVY)
YIIls2avyeniavy)
131 2IANTINGE
WSC2CAYAXINSAV])
YOO=CAVYY(NTAVY) :
ATTJRN .
IND

FSACOW]




et

[ENTRY]

(¥} [ENY Y]

(R R NN ]

SUBROJTINT 52 (XS244324182)
JIMINSIIN XSTES)ex[21S€290)4x1223¢270)9eX123SC23C)ex12485€200)
CIVMQN YCIIeS3ETA2
SOMMON XITUHC23C)eXITNC(2P0) 9 ANSS2S€230)9SARC2€203)
SIMMIN CAVKCL100) 0AVY(L03)93TTA3¢3ETAZeXCOCoNZA/WLFPYIONS2
COMMON AUC100)9eISHARIGNCHBYSEITANCLIOO)GEEBTANCLID0)42ETAN2CIOD)
CIMMIN FLAPANGIILTA9I3AP JATALe3AMY
COIPA0ON SISwA9SBETAWXXMeICPISARZO0I(51Y)
CIMMON IDJ_ o XAgX2eX eTANGeZ 2 Y o Y10J313SeX3I5S93I65eSMALSHDSS
CO%MMON XSV(S)eCCClal SeERCoYYYoXMeITERAGSKASIONE) ¢SXSIJILHDI9YXS(E)
ZIV4ACN FSIZeLFeSARC(S513)9SARCICS513)0LoMe0E
SIMUN SITANCSIZ) oI TaMISI3Y ol de 24y X1IC200) 9yxUIC20C)e%IX
CoM0N XRIUNDeA2A2 9323560222
SIVYON BAAAGS3334CC el Rez3yCB8el8eT5A05(102)4d3403010CYeNGALS
THIS SUIR2JTINTG IS ZALLED 3y 2FSI%3,
415 3J3RJJTINE ZALZJ_ATES FUNZTIIN 52(xS2) wdlld
INC_UJZS I21¢xS2) T3 124(xS2).
XS2 IS XSI= A32 1S THZ SQUJUTION 27 INTEGRALS.
32 1 1322143
XSTCI3PYI=ZYXS(IGP)
241 = 34141392534
I7 (IJe%Ee24) G2 TO 102
ceee[21(xS])mam=,
T4E SA9Z INTESRATIOV &S THaT N
SJ20UTINI ZavITY 33 53Z(xSI)
AP
CALL J5SIv1CANSeNIFeX32)
x121 = ANS
15C1JeEGe27) Xx1218CIS2) = xIZ1
ceeel22(xXS[) e==e,
USE THE SA%I SU3RIUTINVE IC2 a3
JSEJ IN CavITy JITm I[SICsSle
IsIZ=1
CALL IC2(S4S44XS241310)
xIz22 = SR
NIOTE THAT SM IS DUMYMY VARIA3LEZ.
I7(IJeZ3e27) x1223(€132) = x[22
coea]23(XS]) ==,
JIT CHEAYCAIV-GAUSS IJADRATJIRI Tl3aM).
IN ZXACT.Y SIMI_AR 4ANNZIR TJ T4aTl [N
GFSIv3 I8 13,
XI22 = 0o
§9C5 = (XSTC1)#XxXST(2))eak
SM33 = (XST(2)=XST(L))wves
= (EPI3 ¢ 1e)/C433
A32 = (=82C3 & XST(3))/CM3E
3) 2 13U = 1enNZH3Y
RAYl = J1e~AUCISUM)
HAZ = CAJUCISUY) ¢ A31)#(A32-4JCISJ%))
SHA2 = SART(HA2)
FII3 = 4A1/SMA2
TIALZ = C483eaJy(I3JM)ea305-¢(82
2 RI23 = XI23¢F313/53Al3
X122 = xI23«PAL/NZA3Y
IF (IJefGe27) xI22SCIS2) = x123
cecec]lemmcca,
USE CHESBYCZHEV-GAUSS 2JADRATURE
SIMJ8 2Y ASSIUING T4ar
THZ CERVEL FCNe I3 343274,
MU = (XS2¢1e) et XS2=XSTC1))s(XST(2)=(E2)

e
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(¥}

IR NIRY

s (32=-457¢2)
e = SIRT(HYU/AHY)
EICE = (XST(3)*xXST(2)) e 5
SUC3 = (XSTCI)=xAST(2))e,5
A91 = (FPI3¢1e)/F¥ZS
2 (FP25-X3T(1))/FaCs
X128 = Co
23 10 ISJt = 1o NTHIY
T2A1 = AJCISUMI«As4]
T3a2 = AJCISUM)I*TAN2
SIP = SARTI(TPALleT?22)
S4T = (S3BTAN2CISUMI* A1) #(1,¢A20IS04))/8TP
23TANQ IS CHESY=-GAJUSS ¢vIRSIIN “23 3274 IV T4E SICIND) ARZ.

Tad T FMCSeAJ(ISUM)#FIC5-xS2
ST2 = SaRT(le=AJ(1SJY)»e2)
T3 = TUCS «ST2#(3CTAN2(IS2 Je281)/4W

v
X124 = yId26e(TaT=S435)/Fu
X1281 3 XI26«PAL/NCH3Y
SITAN2 IS JSED FI 5[438I2Nt3 J.Za
2.5 = ALCOUIX3TCI)=(52)/((S52=43T7(2)))
182 IS TRANSFZRRED THICuGH 52-83GUMINT,.
X[262 = X 532(I3ZTAN2(L32)e281)/ 44
X124 = Xx1261ex]242
I(IJe33e27) Xx1245(¢152) = x124

32 TC 161

x[21 = x[1215(182)

(j22 = xla22s5¢Is2)

X123 = X123SLIS2)

x[2¢ = x12435€182)

xSza = -xl21/PAaT=xl22

XS23 = CCCl1=ALOG(ZD3(A_FAL*5A9%A)/C)S(xST(SY*3A44A) /XST(E))/2Al
IAF/))AMY43+)3CTSXC(SOC/) AMMAGPIAF _ACSOCLGOLA-1CCC = 328K

X322 3 XxS23ex[23

X323 = =xl2se/3al

452 = (XSZ2A*XS2C*X3S2)) »v4

2510021 e32Ine22IX9220X )23548CETIAn JZe2Ee231edN2eT2e3E0ul( FI
2514621 Xe32IX0221X912IX )2345CZTIRw 101 e0E025T1eONAe72eGEeJIC FI
2STou2IX932IM922IX 92200 D25 ¢5(ZTIRG D02e320251e0NRT2ekEedlt FI

$X29)X2eTodlE(hgu===E8 I)5(F FO @l e3ls2lall===weal2(TA%IL" 25
Yalee=25Iv A

ITTJRY

N2 -&
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13

11

SJBR0JTING RAINT (Sie314vIQ)

JI%INSLAN X5TK6)

CINMON YZLC,SBETA2

SN XITH(€200) oXITNC(200)94ANS325(229)¢SARC2(¢202)

CIMMON CAVX(100)9CAVY(100)93ETAI¢SETACIXCCCaNZAVILPMMgNS2
SIMMIN AUC100) e ISHAR 24 NCHEY933TANCLIYI I 438BTAN2¢1I00) 93 5TAN2C1ICE)
SIMMIN TLAIANGIELTAI3AP AL ALY TAMMY

SIMMOY SIGVMANSBITAA(A4ICPI 2 SARSOI(31T)

CIMMOV IDJaoXAeXSeXZgTANGO 297 2o Y9 3155031559316 ¢SHALS LSS
CIMYMON XSNCB)IeCCCLl ol ZoERCOIYYY o XMy ITERAGSXSIO(E) 9SXSI0C(E)YXS(E)
SN OSIZ4LPeSARTE313)4583C2(313)L2%,02

COMMON EBETAN(S13) 93ZTAMISII) ol UolPKeXIIC200)4XJJ(200)¢XIX
SIMMON XRIUNDeA284893233402C2

SO%MON AABAG33EZTHICIIeA393530 050559 TIAUSIL00) 4 wGAUSCLIOGIINGAUS
PAI 3 3e141392¢€Z4

17 (1221eZda0) 52 T2 12

33 12 18 = 14

3TCI3) = (SNKIS)

32 T0 11

D) 1 IS = 14&
XSTCI5S) = vxsS(IS5)
CINTINJE

Eel = KSTCa)eSINCITTA)
Yvy XSTU4)»COS(IZ.TH)
YY12 = YY1wee2

€28 = (XST(2)=xST(1))*.5
323 2 (XST(1)aXST(2))e,e5
431 = (3C3+14)7235

AJZ = (=5I3+xSTC3) /235
3413 (X37(1)=1e)"a3

3913 = (XSTC1l)*le)*as

All = (3M13=-x3T(2))7321%

A12 = (BMIZ-XST(I))I7331c

TACT = (XST{(3)exST(2))s,%

TMC5 2 (XST(3)=xSTl2))ee3

A6l = (FPL3e14)/FUCS

432 = (FIT3-x3T(1))/77425

1T(MITeZhes) 30 T2 &

I5 (412sE263) 32 T3 3

L% (MIQeELe2) 67 TC 2

AJC1) ARE A_RIAJY CA_ZJLATEI [N SJRIJJTIND
TTINTLT aND STJIRID IV ZJvwON alcgs,.

SRzl

S9s3e

30 20 ISU% = 1eNCH8Y

3%1 = le=aJ(1SJM)

GYl = (AJUISUM)ISASI)»(AZ2-8J(ISLM))

353Y1 = SQIT(G6YYY

FT3 2 3x1/85v1

FXl = CE5eaJ (ISJMI*2Z5
X2 = Fxiexxl
Tx22zTx2we2

TXI z SX22evY¥1Z
FE31 = £x2/x2
TT32 2 vYL/ox3

SR = SReTTIerFy
SH = SMeFT3erF3)
S1 2 SeRal/NIH3Y
S = SMePAL/NZA3Y
31 12 1000




s 2

(¥}

(YRR RY]

2 CONTINUE
I (I34AR74EGel) 50 T 103
ISHAR? = 1 MCANS TrAaT THE S21. -483 JVINDED Lele
SJ THAT T4 SIMESINTS RJLI [S JSED
15nARI = ) MEANS TAAT THE T21. 443 354432 (el
SO THAT CHE3YSHIV GAJSS FORMULA CAN BE USED A5 3ELCwe
ER
Sv =0
J3 30 ISUY = LleNCHBY
ST1l = AJCISJM)+All
ST12 = AJ(ISUMIearl2

€1 = 53TANCISUY)=SIT(3TI1/5T12)
UN1 = 3P15«AJlISUMY*+IM1IS-XX1

JN12 = UN1ee?

UN13 = UN12evYl2

SC11 = UN1ZJUNL3D

412 = YYL1/ZUN13

= S3eFK10FK11
310 3% = 39eF(leF«22
= SAePAI/NCIHIY
= 34e3Al/NCHEY
3) TC 100C
130 SINTINGE
TAIS L3 TH4Z CASZ Twaal THI 721, 443 RJINIED ool
NOF 1
KZA Je
CALL JTSIMILSReVOFexZA)
€A IS QJMMYeee=]NLY J3ID TIR TAL3) IN JIXTNIwe
NIF=2
AL JTSIMLIUSUINITHxZR)
33 9 1002
3 CINTINVJE
JSZ CHI3YSHIV~54J3S “J)3MJoa SINCI 3174
IN THIS RISION IS S¥22Tne.
3ITANZ CISJ9) AT a_IadY 28 CJoATI) &T r3INTot,.

SR = 0.

S¢ =z .

I3 3G ISJ% = leniH437

3L = (FETAN20ISUMYIe3a]) el lesad(ISL1))
33 2 (AJISUNIeawl) (A J(ISIv)*002)
S3aP3M = SIRT(PSM)

FTe 3 23./3)3251

25N = TVCIMAJ(ISUM)IEIAIT5-xx]

4542 SSNeeg

TT41 = 2SN/UI25N2ev712)
SC82 = YYL/(PSN2evYY12)
S = 3eFyefFa
S =SUMeCFReFFaQ
SINTINJE
SR = S eFA[/NCHEY
$M = SHePAI/NCH3Y
3) T2 1093
4 CIONTINJE
X24 I3 JUWMYe VLY JSZTD F3R IZ2 IV T(S)
XCA = 0o
I1s1C = ¢
SJBICITINI IC2 1S A_SD USED IN =i3),
Sho. [T2(¢3ReSUeXTASISIO)
1036 ¥TJIAN
END

w
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SJBIOUTING SHAPL(XeYe¢3LTAsISLI)

CIVMIN/FRIZICAVIXTRITIZGWYFREZS
COMMCN/JPITA/A2AAUL3233U9C22CUvAAALNIeBESBUSCCICIoABUSBB e CAUGIAY
CIMMON/THICA/TH

ZI%MON YCIZeS3ETAR

CIMMON XIEAE230)¢xITNL200)4ANS5250220)¢SARC2€20))

SIMMIN CAVA(LlQ0)9CAJTCL1C0)932TA3¢3ZMACWXCCCOaNZAVILPIYgNS2
COMMON AJUCLlO0)>eISHARP¢NCHBY33TANC1IIO0) ¢BBTAN2¢100) ¢35TANZ2¢C100)
SIMMIN T_oAPANGITLTAGI5AP A TALy5AYYY

COMMON SISWAGSELTAXXMeICPIWSARZO0I(513)

SOV IDJ o XAWXBeXTeTANTSZ?9YTaY4J3I5SeXL31353S43I6S4S4ALS40SS
CIMMON XSNC3)9CCClo s ZoERCOYYYoXMeITERAOSKSIOCE) 93X5I30¢6)o7XS (6)
SJIYMON PSIZyL®9SARC(S13) ¢SATTI(513) 9 LPMeDE

TINAIN SITANCSLIZ) 93ITAN(S13) ol el e XIIC200) oXJIC205)eXIX
SIMMON XROUND9A2AA$32334C2C7

SIMMON AAAA 4 T33391C0C20A8¢389C39089T5A0SC(100)ed5845(200)9NGAUS
2A] =23e4168153258E2

X2sxXwe?

X3z Xwe}

X32833T<(x)

(4=K*(3

ACREE22AFRATICee?

| & 32xFRIITee?

L & S=SGERT(XTREED)
XTRIgA4=xFRTICextRZI3
X22=e2% 9 ¢

X232e2993

2538337 (s2)
X2HS ¢20 X253

X532 e300
X33=e8ewl
18538337 (.8)
X343IX3S* 43

42 4JST C4ZCK 73 SET 17 47 AR 5JIV5 TJ CTA_TUATI THI TD3 3237
03 THE 2ACTTCM BaRTe IF T22 wE TRANSTER TO 2ND mal® JF ROUTINE.
[5112 = 3 IS J3SID FOR JALZJLATIONS F J3BER FQIL 2RIFILE

(YRS NN

ISCIS112e23012 33 TJ 3¢
I® CIS1J2e£Ga3) 52 T35 38
I (XeoSee2) 35 T) 13
I (XeLEee8) GC TO 28
L5 tXe3TeeB8) 3T T2 23

15 YSA2AAwexe3236wx242222ex3
YIXTA282+32380240X 022 203,042
3ITA=4TaN(YIX)
3) 13 a¢

20 Y=AAAA*(boa/3oeX+8e/eeXhoaaeX2)+EIFAoX+LLLCHXS
YIXZAAAA®(30/30%B0/ 3001 oSeX3=0anx)*238334,5«CCIC/US
BITA=SATANCYIX)
32 10 s0

25 Y=za3e33wyelien2eD3eq}
YIASBIe2evlheXe3gedE0X2
SITasaTaN(rlxX)
353 T0 &1

C T4IS 2KJ ®ALS  2F THE RJIJTINE IS 7ZR ZALJULATING THE UPPER MALF

73




1C

3C

45

3¢

s
w

I (1S1124EGe3) GJ T2 70
I (X3REECeLEee2) 53 TD 35
17 (XTIEEZe-Eae8) 53] T2 SO

17 (XCREEC4GTee8) 63 TL S5
ZINTINJE

IF (XelLEese2) 30 T2
17 (XeuEead) G0 T2
I7 (Xe3Tee3d) 33 T2

[V V]
[T = Y]

A1SYFATICA2AAJ*XFRITC=3233)eXFREIZ2-C2CCUwX RIES

I €15112eETe3) R1=De

I7 (Xe3Tes2) 50 T2 313

YZAZAAU*X+32B3U*X2+2222Usx3¢R]
YIBSA2AAU*24 3280 J0¢(*3e%C2220J2X2

2ITa=aTaNCYIX) =24

33 TO &0

Y23A248 242432930 x2262222 e x22431

R2ZY2=AAAAI* (A o/ Ba?e242 4/ a2 X2 9=4e7X22)=B5F2Ur¢2=-CCLCU*X2E
13 (IS1I2e53e3) R2=)e

I(Xe3Tee8) 53 TC 43
YIAAALJ*(9e/3a*X*% 0/ SatXA=bor () +3538Je X+ 2 CuoX3+R2
TIEZAARAI*C4e/30*5 e/ 3071037 S5, )r33523Je4532222C2J/%S
2TTASATANCYIX) =240

3 I 3¢

YIZARJ*EBU* e 8¢C3UnX32+D5UwKZIeR2
A¥zY3=28yU=38Ue a5 r(82-38J+x32

IT (IS112eZ3e3) R3=Z

YSA3UeIEJen e CBIX24T3 03413
YIK=B3Je2ev8UrNelerdidnx2

STTA =ATAN(YOX)=PA]

3) TJ 58

- R T

R2SYFREEC-AAAAUY(G o/ 30 o XFRETC*2e/30# XTREEM-G4# Y RIES)=23EEU»XTREZC

=CITTJex7RIES

17 (IS112e2Qe3) R23)0

17 (xe3Tee8) 50 TJ 33

YZALLAJr( 40/ 3e? Xt e/ 30X A=boox2)+3533 e+l 2005432
YIXZAAALU®C G o/ atRe/Je?l eS*XS=Ha®X)+B323Ys3+ZCICU/XS
BITa=aTan(yix)=24]

33 Y0 &g
II=YFRIIC~AL U539 Je X ATE2-L exFREI2~D8J#XFIIEZ

17 (IS112e25e3) R3z5o

33 T2 et

AZTJRY

EN2




SJBIDITIND ARCS2(320(CsY )
COMMON/FULLINIZXXDTeYYDD
SINAON/UPIIA/A24R093233 U2
x3D IS THE INIPOINT 0OF THE J
I (xZelLEsde) 32 T 19
3 TO 11
17 4ITE(5012)
12 FI3MAT(10Cywwemea 5732 Z33 (2 _IS3 THAN 223Dy JINI AT ARCS2 ====r¢)
STOP
11 CSONTINJE
Cx0D=xx20
XISz
Xodwz=de
XINZRT=(C))=xCI /50,
I9 (XINCRT e Zele) XINZATZ=0INZ3T
Is112=1
3232
23 26 TINT=1,45C
XodaSA4i064
Y4I54=XLCweXINCRT
CALL AT TS ex Jaet 4L 3495112
26 322532¢3
RITJRN
D

-
[
-

CJUelAARJ935BEJeTCICIgAZI9EBI9CEUWIBY
2} FOIL QFFSET

-
2

[N]

.

v




m

SIBROJTING XCYZHIXZ3er22e2XecT)

COMMON/UPPER/A2AAJ43238UeC2TCJeAAAASWBESEJeICITUeaBUeREUSCEUSDBY

X<=2

X{2zxA 0w

X3z e
K{S=3SIRT(«K)
X{HZ X< XKS

L3z

LF (CXxelEwe2) GO T2
I® (CxelLEee3) GI T2
I (TXe35Tew3) 50 T2
Fl3AZAAUPXX*B253 U XC2+C222Ur XA
TTAZAAJ¥2e%32353 U0 0300222 mx(2
TIIXK-ZY

ST1e(F3/52=CY)

J1=F2

3’=(D‘~ 3002e#3283U0340l222)0xK)) /5 702

(V)

((ZnLE-.UJOOh!).JQ.(Y’ Z3e2G)) 32 TI 6

Ty 2

ALAUT (9 0/Bar ik t3 o/ e {4292 X4L2)+3335 0K J0xKS
AAAJT (e /5 evf0/ Bar1aSoadS=0e*AK)+3533J+I0I0 w5/ XKS
-ox

1¢{F3/7=2=CY)

1oF 2o (lA0AJw(Za/Tor]leTweS/Y¥XS=3,4)=lC2C %e30e3/XXH))/D1ne2
Jl+02

K{/27¢K

*1

S3¢3Iv/7<)

ColZeedlDI01Ye0Rel(IPeEuacl)) 33 TO ¢

U"llf)'\)ﬂ%

=t
224
=X
Kz
=t
%<
E
21
¥
€

r

(&)
£

ABUSBEJeXC+CBUrXL{2+]EUNX(]
3J»¢.- 3Uurrd+lardigexq2

AZS(IIVIXL)
€0Zewbeeld30012e330C1%623e23)) 32 T2 3
TJd 3

(CXe_Eee2) YCB2A284U+X<(+3233)e¥(2+220CU*XK3
(SXoewEe03) YL33AAMAIP( 4o/ 3amXS+8e/3a0Xnri"Ge®X<2)+33838)# XK
CIllJvx<3
4T (CXe3Teel) YIBTAQI43EIoX(+28J2A<2+38UvxK3
AITIRY
ZND

76




ve

"~

S423T
IoMMONY
o R Isl |
230N
CIMYCN
SIN4dN
CIMMIN

INT SC2(Te et _oxH9[S1I2)
UFPE/ARAAUSI233 U922 e aAAAS9308EUeICICSekEJIBBUNCEL DY
VC--0~5L]A7

ITHC20C) o [T v(229244N53323€200)434302(203)
CAVX(IOQ)'CAVV(130)0::TA?0377A WXCCCoNTAVaLFYMaNS2
AJU137) 915483238043 7933T6N(130)43 BTANZCLID) #32TANRELOW
FLADANSIILTA9]I342 AL A1 4GAYMA

CI%M0V SIGMae35ITA«x(A4IC2L9583220(313)

SMMOV 10U e XAeXBeXZeTANG9EP Yy Y9 JBIGSeXL2I58S¢3IGSeSHALSHDSS
2IAIV XSYC5)9Coo10c T e e Y Y Yo MeITERAYSXSIC(S) 9SXSIIVD(ED 4YXS(5)
20990V PSIZeL2e3A3005130058320(¢513)0.7%902
SOMMON SETANCS13)93ITAMIS1IZ) 9 Idgl Ko XxI1(200)9xJJC20C)0XIX
‘J*‘J\ XRIINDeA2A49323342220

SMMON AAAAGBT334C00290A59330C3 ¢330 T38J30130)0438USC100)9NGALS
L:C“\r 1
XS2 Y 4o xl) e TogSelx4ex _dwel
Sx2:SdT(«2)
22z v e
I7¢(YXPeGZee3) 5C T2 1
[ (X2 ¢ T 0aZ 0 NTeii2dNT 30l 33 T
IS(XFalZeed) 50 T2 2
D1z (4s/2atdoe*Sy>=Gasd)2plAA
2233333
21=,8e22C0275%2
17 (I311Zefdel) 213(4e/3evter3k2=4arX3)sa0kly
17 (1S1124%Z3e1) F27333:0
19 (1311CeZ3el) 3334350¢2222J473%2
32 To 2
P1z=e3052ATC 247 xJND) /50700248
22=3
33122
M ¢ 312-435¢333T(2ev(XIIN2I/I3X2+8254)
1° F2232320#5X%*1,.53
1% (1311242213 2332,402222J0%2 .
32 79 2
ZINTINGE
218248
32224432330 xP
33=34022CC20¢22
= Plza2aay
I 9232,03233 03
1= P31234¢C2Z24d%x%2
32 13
Pl=zz:
2252 0w 3w
23z3e*3a"(?2
17 (I3112eT3el) P12330
L7 (1351I2eZ3el) P2324v¢Z25J0x?
I7 (13112eZ5el) PI=3er22ywx32
?“::1.’2’:!
242:P4 e
2321e%242
$352313T(23)
Sx(x=eXL)eS75e5
RITJRYN
NG
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wn noom S

&) R

~

SJERVJTINT MOSEC(Ae3¢IR19ZR2eXeJoaXL?A9ISIIR)
J22

X1:=4A

x2=3

JzJdel

I0Je53E487C) 30 TO 2

TAL. TARCLA Xlex28ex19[S52I2)
TALL TARCUIFX24XL2Asa2418112)
XI=X1e{X2=X1)e2F 1 /(33 x1=3F¢(2)
ZaLoe TARC(PEXZoXLPRIY2,IS112)
IF(2F03)192e3

€2=¢(3

X1=x1

[F64=3)12e111

v2x3=I3

I7(Ye Zale) Y200

X13x3

x2=x2

I7ta=3) 23420e21
ZzxI+IR1

3) T3 22

23x3=23

SALL TAPRPC(PFZeXLPAgZyIS1I2)
[5¢267)24243

33 TO &

33z A3S(PTXY)
IT(2F=IRZ) 54544
xzx3

ER R N

% ITE(E93) U
SIANATCLING24U=41 )
3TQG>

RITIARN

INd

TINITLON AITCIN(X T gl (ot gN)
CIMIRSION XXC1)eYY(1)422¢21)
L7 (N)Y1lele2

LAITKEN=YY(L)

RTTVJRN

IT (Ne3Te22) N=20

vzNel

33 3 (=144

22CRIZYY (L)

33 % [21enN

S & J=1eM

22€J¢1)=22C1) =X L))o (22CJ¢1)=22C0 02/ CxX(J+2)=XX(]))
AITLEN=22tN* 1)
RITJURN

INg




SUZRIUTINI JETERY (AsNeD?

JITIRY  REIVISEZC 02=2£-7%

e
5w

LV
[N

"~
3

th N

[T

REAL

DIMENSICON A(E0950)eSAVEA(S50450)
I7 (¥ eE2e 138 TZ a3

[ Y

“No= N

20 73 4 = 1eNN

32 3 1 = JeNN

SAVEALLed) = AlLeJ)

X =1

30 1) 13

£ =< +1

1 = ¢ ¢«

- =«

>5¢ T 17

I =1 + 3

IF (X3SCSAVEA(T X)) o076 A3S(SAVIEA(LWKI))
IF (1l eNZIe NYNI50 TJ 18
IF (L €36 X333 TG 23
J =z <

A0a INTERZHANSGE

30 T2 23

J =3+ i

SAVEKJ = SAVIA(KyW)
SAVELL(<eJ) = SAVIA(.LeJ)
SAVEACLWY) = SAVIKY
I5 (0 etiZe NNI3D TJ 22

I < + 1

33Ty 11

I =1 +1

SONTINJE

I (SAVEA(KeK) oS3 J6) 52 T3 as
4 = SAVEA(L9C) / S&VIA(Ke4)
SAVEACT4€) = Qo

J = < + 1

3T 1o e

FEE N

SAVIA(Ied) = SAVEA(Ied) =« ¥ ¢ SAVIA(KeJ)
17 €J eNIe %NN)32 T3 25

I2 (1 eviIe NN)X3Q T3 33

I (€ oNTe tNN=1))353D TD 12

3% le

33 8w L oz laewn

Jd = 1

J = ) + SAVEA(IeJ)

IF (A3S(Z) enTa 1eI=28) 33 T2 a2
SONTINJE

2232

RETYRN

32 A(1,1)

RETURN

J 2 Je

dRITI (&431)

FETUN

TURMATL//3X9TTA33] MISSASE I JErEML.t/
SxetMATRIX IS SINGJLARe JITIIMINANT SZIT =
iN)

79

el

1

'

(2=20-72
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L4

SJOAJJITINI 3B3ITA(XLIR3ETASISLI2?

S THIS SIvES BETA(X(XSI)),

SOWMON YCTTeSBETAR

SIMMON XITMC200) oxX1TN(200) ¢ aNSG2S¢210)4SARC2(200)

CIuON CAJ!(IOO)QZAJY(lOﬁ)|55TAQ!BETACQXCCCON:AV';PW"NSZ
CIuvON AJ(IQO)‘ISA!?’!VC“EVQE?TAN(IJQ)'BETiMZ(Iﬁﬂ)QEEfAVZ(IQG)
SIMMIN P APANGIELTA9I3APsALTALYSAMMA

SINMIN SI544¢33ZTAeC(44102],S4RTTIE313)

COMMON IDJLeXAsXEBoX o oTANG T oY e YRy JBIGSeXLITSSeBIGSeSMALS0SS
COMMON XSN(5)9CoClooeTalATor Y Y o MeIlTRA¢SXSICUS)9SXSIIDUEI9YXS(E)
COMMON FSIZ2eLPeSARCII13)eSACI(313)9LPNM,DE

CIMMOY IETAVES1I3)eEITAN(S513) 9l Jaa?€oXII(20C) exJIC203D9XIX
S3MMON XRIUNDeA24493233eC2C02

Z0MYON AAALeB3539CC0eASe339CTe28eT3AUSCICC) 9d38J8C10C)9NGAUS
Il1122e1=3

£32z38eE=2

I3¢IS11Z2eZ3e1) 30 TJ 22

153112208 FOR Sle

n
o

"~
-

(V]

3
1i

1 FJR S2.
OMBARLPY-]
SYA.STSARI(LF)
I17€¢.2a33422%) 32 T2 13
2SS=SARCLLA)=SARC(LA+1)
X PASKR
53 T0 21
342.5z5Anz2LL3)
IS¢ Pel3el)32 T3 113
X.24=XX
J53=343322¢.2)~5a322(.2-1)
CINTIVUE
X1AZ AL
X1E=X1A+o0C1
CAo. TARC(TAR ¢X.784r134IS511I2)
I(FAR4 L TeDe) GZ T 2
X14=X13
33 T2 &
CALL MOSEC(X1AeX15¢Z319ER2exXeJI]eXoPAgISIIY
32 T3 11
XX=0Ce
3 3 11
X¥z«223
SA.. SHAPT(XXeYeR3IETA,1IS1I2)
RITJIRN
£ND

80
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SJERIITINT TART(TAReX_2A9x1341S112)
CIYACN rCTleS32TA2
COvMOY XITH(230)+XITNC200244NS525(230)¢SARC2(23D)
CIMMON CAYXCL100) 9lAVYC100) 03 TASGITTAZ o XCILONZA g P gNT2
COMMON AJC103)0ISHARP¢NCHBYeBITANCIY0)+BBTAN2CL100) «3ETANRCIMO)
CIMMON FLAIANGIILTAeI5AP AL AL e5AY
COMMON SISMASAETAGKAMeICPI«SARIOI(513)
COMMON IDJ e XAoXSe XS o TANGIE?9YCo Y9 JBIGSeXL3I55e8I6394SMALSHTSS
COMMIN XSWUS)eCoClacalobR ol VYot Mo lTRAeSKSIO(S)93XSIII(EI Y XS (£)
COMMON PSIZeLPeSARC(S13)¢SARCI(513)4L2MeDE
SIMMON BETANCS13)BITAMISIZ) oL el 2o XII(2C%) ¢XJJC200)9XIX
COMYON XROUNDoA2AA32BBeC2CC
CIMYON AAAAGB3ISBeCCCCeAB 938958008 T53AUSILIU) +dGAUS(100)9NGAUS
IZ¢XL2A.,E36223) 32 T3 1 .
SAL. ARTLINIXSSeX . PAWX1EBeISII2)
33 T3 2

1 XSS§=0.

2 CSINTINJE

] FAR=DSS~-xSS

3 RZTIRN

ENG

e




6.0 LISTING OF PCASLE

PRUGKAYM PCASLECINAUT9IJTPUTSTAIESSINPUTTAFZEz0UTPUT«TARE Ty TAPELD)

NONLINZAR PARTIACLLY CAVITATING CASCAJE CALCULATIONS.
321721373 2RJ5FA%4ED 3¢ Jde FJURITA.
~==«?ROGRAM REVISED FOR SIXED CAVITY (_EVGTH VERSIIN ON 3/15/78.
IPEN JALCE M22Z, (871571373}

(NS RYNERY RS NENE)

JIMENSION Y3E(T)oXZ8 7)o PETANIUL313)93ETANQ(S13)43ETA)2¢100)

JIMINSION SXSIC(7)eXxX(313)2P(313)

JEMINSIIN “.6203)970€200) 9222020109 XXX28201)¢7.2C¢103)9FJ2C100)

COMMON/FQILENT/XXO0sYY0D

SIMMON/JUPITR/A20A093233U6C20 U0 AARAI9BBRBIGCCCCI9ABIeRBIeCBUIEY

TIMMQN /CYTYL/CAVLEN.313S2

COMMON/FREZZAV/XFRZITZSNYTRESD

SIMAON/IELTAD/DILTLT W)

SAUMON/ TAICK/ I

Co440N vCZZ.332T42

COMMON XIT¥(200) oXITNC200)&NS5325¢250)¢8ARC2(200)

CIMMION CAVXU100)9CA/YCL100)03ETA393ETACoXCOCONZAY o PUM,HNS2

CIMMON AJ(L1002eI1S4A24NCH3Yy33TANCLI00)48BTAN2CL1I0)3ETANSCLI0D)

SIMUINV TLAANGITLTA9IGAPyALTAL YA

SoMUON SSTTAC(KY4IC214543233¢C513)

SOMMOV IDJLeXAoXSeXZoTANGeZ aYC e YeJ3IGSeXLII53SeBIGSeSMALSDSS

TINMIN XSNU(T)y CoITeERZaYYY My ITZRAGSXSIO(T) 9SXSIADCTI9YXSU(T)

COMU0N PSIZeLPeSARCLS13I2 954302052229 LPMeDE

SIMMON BETANCSIZ)93ITAMCS13)alJebl 2o XIIC200)9exJSC200)9XIX

CI*40N XRIJNJeA2444323342222

SIVMCN AAAA9B3334CCCCvA5033eC3008eT3AUSC100)9438USCL00DeNBAUS )
3IfaN-====FJR A3C 1 I AEFJ.AR INVTE3RAL. ;
A3TAV IS FOR INTZIPOLATI) VERSIIN 9% 3EZTAN
3ITAN2 SJ1 EdJAL.y SPATI) IVCRAZAINT IR AL 2.
F3ITAN2 S0 CHIBYCHEV= GAJUSS VERSION OF 3ZTAN2.

281234241332653

AIAJ(Se793) N3AJS

N3AJS13NGAJS ]

WNN23N3AUS/2

N3AJS2=NNN2e}

AIAI459560) (TSAUSUINoI=NGAIS24N54U3)

READE39560) (&GAUS(I)eI=SNGAJS24NGAUS)

)3 26 15=1eNNN2

T34JSCL3)=-T5AUSINS1USL-1Q)

26 458JSC13)=2d34J5(N5AJS1I-T)

dAITZC54531) (T3AJS0L)el=N54U0520N3RJ52
WAITE(S4552) (WSAUSCI)eI=NGAUS24N3AJSY
EJIMATMC4T20e10)
EORMAT(IXeoT(I)=2ws10( 100291 X))
RZAY (3545300 XX

(EE R RN N Y

i

[V )
o v

- o

J2 583 13 Ta=1.7
383 RZIAJ (5¢530) LDELTA(IIZLTAWD) 9I=14T)
332 SIRYATCUIXewd (I)=2910("106801X))

DIYYeDDXXeHT I 0ESy SCIAER
RIAIC54563) TH
32426343507 ReAAAA93338422200 k
READ (545603 AB+¢38¢L8400




T

RIAI(54563) XTIV eh20484823342228
READ(34360) RAAAVUCB3I33JeCCCCY
I8 (Se530) ABJe38Je28Ued3J
RIAY (548500 A2A4AUe3233Ue222CJ
AZAC54 79 NZ43y
RTAD4501321) SIAETA 933ETa2437493CTA3WBETAL ]
RIAJ(59551) LPMSeLPCSoLPM2yIFLAS¢IRIADIISHARP !
RIAIL350201) NITIReMSTI244axXIToNAK
READ(359202) ALFA1Se3A49ASeSILIS CAVLEN
AIAJ(354223) DEeI6eD°

SOSAVLIN IS A CAVITY LENGTH SPIZITIZ].
33 392 IJELTAS1e7

332 JITE (54331) (QE.TULI2ECTAGL)e[=l0 T

dRITECH46553)
5353 TIRMATC1AL)
RIRIL5956535) £S2aC%
3552 SQRYAT(71343)
dRITEE5453557) ES28CI
5557 FORMATULXe// /el Ye*ESPACEZN 4 35424/77)
dAITE (6935903 THeXt4
dIITECS¢5631) BITA2,32TAC
sITE(Se553) ReAAAAP3I3IIHCCI
dITEC(S5¢935535) ABe33¢Cl342)3
dRITECS54S57) XROUNDoA24A98B2336C2CC
SAITE (54327) AAALJIe3333JeC2C00J
dRITECHe524) ABUG3BJeC3UI8Y
dAITE(De523) A2AAJ93233JeC222J
WAITEC(501229) LOMS 4. 3<¢SeSILTALIITAIINCHEY
#AITEC39132%) DZ0dGed7sSFA
dRITECS41521) S3ETR2
523 FORMATL20X v AAAAUS*9 10e692Xe78383U29¢F10ebe2Xe*ClClUS*eF1l0e6)
324 FORMATC20KerA3USegF1)eSe2XetBlJcny 1 0ebe2X92C8JcngFl0eb692XeDBUzw,
1 10e5)

325 SORAATAZ0 ey »A2A2US e %4502 9#3223J20eFl0ab02K*220C S24F1l046)

530 “IRYAT (571048)

331 SIRMAT (1IXe*3E TACLpJ)=ey7(F13e8e20))

3330 “I4AT (2004 «FHI2CNISS 2F 2 AND CTONVEIX FJIL = e9FlCeSe10KerAXYzey
151065)

333 TIRMATC 20K g #RIFI 4242 XgelA0A2ng 1 005¢42X¢*3333204 10e5¢2X9*CCTCny
XF10e6)

338 SORMAT(20XKe2A8399 126502 Xe*38 79 100502X 9228247106592 X92D82%yFl0e X
15) ;

357 SIRMATC20Xe*XROUNDI=egF100692Xevh2AA229F100b02K9eB8283509°106602XesC
(223222951 0e3)
735 FIRMAT(EI10)
A0AL¢33389CCCCARE CONSTANTS FIR 2-TZIM ZAMBEIR, ¢ AN) SG3T(O)
escscesalALCJLATED FROMANOTHER PROSRAM CALLED *CAM3ERecccecccce,
A3¢38¢CH AND 28 ARE DII7S[2IEINTS S 2J_.YNDMIALS F03 x SREATER THAN 8.
<93 AND U320k ARE NJW JUMMY.
S%6 LS JBZIJ FOR DITERMINING WHETHIR T) CALCULATZ 3ETA.
1321 FIAMATL(SE13aT)
IZLA%=1 NEEDS DATA CARDS TOR SXSICI)e I=214S5¢ IRZIAD MAY BE SET TO Se
{7 LSLA5=) o OATA WILL 32 READ ZIT4ER SoM
JATA CARDe IF IRZAD=S
Ta2z1 s IF [RIK)=1,
331 EJRMAT(ICIY)
231 3JRVAT(A13)
232 FIRATCLAELNT)

[YEYEY RSN N

(YR NYNY]

83




DZ426eDF ARE T4I INCREMINTS SOR JIRIVATIVIS IN IXNIWe
J3zleS=3 8 DF=z1e€~5 AYE ¥35) 327I3I.
229 FIRMAT(3ELldeT)
1229 F)VAT(EX 90 4uLMT o 4920904220 802Xy54ASBETAZ9I13e7¢3Xe64IREADS I
(2AXe2NSHBY 204 I3)
35351 SCRUATL20Xy*BETAB AN]) 3ETAC AS FIRAST GUESS=#¢"10e45e2XeF1l065)
1320 FIRAATCLOKe3HIES9Z13e7 92X 0340320 8197 03ADF29E14e792K94A3Fa24E1407)
1521 FIRMATCLOX4¢S3ETA2Ze4Z10,6T7)
SIETA2=SBITA2«PAL/i3)e
SETAB=SETA3+PAIZ 180,
3ITACS3ITAZPAL/Z1300
A L L FEREY)
LMz M2
¥32:L242
LAV 1z 2Me}
SAITE(341055) LPU24[34A%°
18939 SIRVAT(LOXN o PU2Ze 342X ye]354437204214,T)
S I3443223 7R 344R2 _eTs
: 1 T3 JJNDED -l
S3ITA=S3IETA~PALIZ130.
33 393 luda=1eNITZIR
T FFF4 IS PRIVIDID FRIM I NZde 24T IF THI LOSP QDJ2ES NOT 50 THRCUTH
: 1Te S5F4 37 PIAESET /A4_JT 4J3T 82 JSI3de
Tscas3,
A_FAa13=AL7ALS
3419433544148
SOLID=SOLIS
[Cv¥4<eZ3el) B0 TI 232
IT(VH<eEQe2) 30 TI 281
SILID=SOLIS+0el1ef _J4T(IJC =)
3) TO 243
2%1 SAMYAISSAMMAS 24T AT UKL ~1)
3) TJ 243
230 ALFAL1JXSALSTALS=24FLIAT(IVLL~1)
2%3 CINTINJE
Xv=xx4
ALFALzALFALlD*»>A]/183
J34°=14/782.10
SANAA=5A44402PAI /13D,
JILTAZA_FAL*GAYYA
SLAPANSO,.
#ALTZC54555) ALTALDy3AMMAD93J01D
656 TORMATCLIXe1SHINCIOENIT ANSLIZeZ14e7r1Xe55GAUMEZ9Z14eT91XeIHSOLIDIT
(Y=eZl%eT)
JRITZ(3¢653) SLAPAN
353 TORMATISXe11HTLA? AN3.I=9E18,e7)
HENSTrTIAL)
STOLS=SeE-4
Z3C=1eE=2
CLE=1e4E=n
dTTECSeS11) CAVLEIN
311 TORVMATCLOXe*CAVITY _INGTH3#yZ14e7)
S S3ZZ17Y MYIROSIILLS CHARACTERISTIZS AND STPe POINTS,
(=)
YC=0e
X3z0e
XAZle
$X03=1.00000
YYJ32a3U*33J0C3)023)
dRITELS9SC2)I XAeX3eXZeYCleXXJIeYYID

YT}




332 FIIMATCLNC934C403) 2952070280l T442223 SEPe 20INT=oE14eT92Xe204CINN
Xoe POINTUXCoYCIZC(oE10a7qlMooZ14eToln) /e XXD)=%9g 10035e2Xe2YYDDZwy
Y 165}
SOART ITERATIVI PR2IEIuUlsL,
coev=sIASIT F.0d [S (44T JF = AT P AT fecaee,
TLTIRAT IS INJEL SO WJI43IR JF ITIRATIONS,.
ITEA=L
L70LFaA3eZ1e0) LTZR232
BI1GS=0e
X4I3H=0.
T.04=00
I1S112=0
AINSRT=XA/504
J0 243 IINZ=1e50
Xows=X41G4
AMISH=XLO0a+ X INCRT
SAL. ARCLIN(Sex.DueXxRIZ441IS5112)
238 3[GS23[58¢5
aeeefIV] 3]1G582«me=as
FIAIST AL SHAPI T3 TIND & CZIRIISPINDING D CaAvV.ENa
RCCT=ZAVLIN
X=LEZ2CAVLIN
CALL SHAPEZ(CAVLENesYv3ITAWY)
YSRIEZ=Y
Y:2: =vY
CAL. ARCS2(3I8S2elAV.INNY)
dAITECS5+323) 3135430552
534 SORMATCIOXeSH3ISE2421%e¢T795Xem3I5S23veE1407)
STIU.31eE-5
LPM=LPNKS
-?4¢z._24S
] w21z _PMe]
-PYiz . P%a=]
[2301 IS USEDS %23 ZONTRI_LING 2325145 8 FIR JTERRe 1 FIR THE REST.
TIND XSIBeXSIZeXSIFeReAL=82 BY JSIN3 NEJTONeS MITHODW
5¢SI¢1)=x313 )
SXSIt2)=xS1IC 3
3¢3[1¢3)=xSIF ]
3¢SICe)za 44124 IS TAD ZJIT%Te JI° MAP2IN5 SCNe
SxSIt3y=aLc2
5¢30€3)=28L5A
3ASI(7)sE>PACI  (RATIJ 27 SPACE JF BLAJIS AT JPSTIEAM AND DIWNSTREAM) c
ISC1d<e32e2) 53 TD 3530
IFCIFLAGEI3e0) G2 TO 770
feaTIa, 3JESS FIR SXSI(I) ]S eececcccceces
ACASC5763) SASTCL1)93¢SI(2)e3KA51(3)9SXSICa)ySCSIC(5)¢45X81¢8)

[ EEYRE]

LY )

APV AD 2D 8

x $SXSI(T) ¢
33 TOQ 150 i
T7S REAJCLREADG620) SXSIC1)¢SXST(2)4SXSI(3)9SXSI(4)4SXSI(5)¢SXSILE)
x WSXSICT) c

820 FIRMAT(T7S1047)

523 23 521 IC=1leL2M

221 WAICIACAIN522) SARZCUIC)He3ZTFANKIC)

322 FORMAT(2E14e7)
JJ 1521 IT=1e.2>"M)

1521 RIADCIREADG622) SARZZ2(IC)IeBITAN2(IO)
IT(IF.ASeZ2¢0) 30 T) o880
3 T0 #81

330 J) 82 IaT=leLPYl

832 ATTANCLAT)ISS2(3ITANCIATISAZITANCIZTI L))

85




431 CINTINJE
133 133123
dRITECS4102) ITZRA
192 SIRMAT(10Ks144ITTAATIIN ¥dazyl2)
J3 850 IRP=147 ¢
930 SXSIJCIRPI=SXSI(I3)
! 17CETZ34843242) STIL=STILS
ITCITT8eZaeMSTIR) STIL=STILL

(RN NS N ¥

CAL. JXENZW(SXSIeSTIL e MAXIToITNGD39)FeFEFR)

TEXEY KX

630 CTIONTINJE
32 337 121=1.7
XSNCIJI1)=SXxSI(1I21)
357 JALTIC54333) [D193X34¢1Q1)
5356 FORMAT(IO0XKeSEHSYSI(elle24)59214e7)
C3PACI=(14*SXSICL) I/ LJ4T(.3Q)
4CSFAZ=Ce5eCSPAZE
TIAZI2ISANIE/FLIAT(LIN=L7C)
RESPAC=Ce3* SPACE
A3ZT==1 o+ SPACE*FLBAT(LPK=1)
122(=1
I2P1=0 70 FINDINS SXSIUI)e Ietee SXSICI)I=YXS(I)2 ICPI=1 FOR THE RESTe
SALIJLATION 0% PRESSJIE JISTRIBITIIV 1C21,
] I#C¢ITZRAZUel) 53 TJ 36
E; 33 35 13314.P4
35 IITANJULIBIZIAETANCIS)
; 00 17 IS=1.LPM1
f 57T 3ITAMICi3Y=3STANCIY)

«©

[N S

; 3¢ 255 IE=z1yL2Mv]
: 355 35Ta02€18) = BETAV2(I3)
315 ZINTIVUE
JJ22TISCALTALSGAMMA) /20SISXSICS)+5A4A)/SXSTIC(T) c

JJ22=J3J2e2
JG 25 LG=1leiPm
=223
EIND CP(XSIP) NEXT.
eee=a FOR THE TIIST JETTII AC 2IRTIIN S| wewe-
C? IS 3ASI3 3N Ul AND Ple
<221 [S NIAR THI TeZe
L23.P4 [S NIAR THI _eZe
Il PefGel) 50 TD 521
[70.%623e.2") 63 TO 32
Q=IXGCXITNCLPYY
! S OXITNCL) IS CACCJLATED IN JSSI42 2% )X NId FIR Flade
! Q2332e¢2
SA(_P)=1e~3J22*22
$) ) 322
32 CPLLPY=~SXSItH)
3 1) 522
521 CPUILP)I=l1e~JUR2
522 CONTINJE
2% SINTIvUE

(TERRIXTRE}




SeasvrensceaAIN [INSERT 19000 e e ettt et et at rr e e at et st st se seedaetantavedatoresanares
s .
ol »
Seemee=l3 FJI T4I SICIND AR S2eeveeta
M NUM3IER JF CONTRI. 20INTS ON S2 IS FIXED
s IN SJBRISTINI JFSI45y leZley
s 1407 JF THE 23[NT JSZ) F2% 3:T7a
pd ANSG2S IN COMMON = 32
JJ) 583 NC2 = 1eL°4v)
IFINCPoEGel) 50 TFI 531
IF (NCPeEde-PU41) 3) T2 682
32 3 IXPCANSG2SINIPY)Y
32 T a2ee2
T22(N33) T le=a2viJ22
35 TQ &8¢
331 222(NZ?)z-SxS[(3)
30 TO €29
332 TR2INZAY = le=dJdi2
330 S2ONTIvUE
- .
s *
SevevrenwewMAIN INSERT loo et eronetrrrrrttr s e et at et s e re et adstaderuaatnsavannns

AT4zAIS(FET9)
TT(AFYeGELS3TA) 50 T) 1133
33 70 1134
1135 JRITEL5411353)

1136 FORWAT(SXye"(&) IS TJIJ ARSI T CALZULATE 38:ITaw)
$T3?

S OFIND XXX (XSIP) “13STe

1136 ZONTINJE

15132=0 )
Te=e==ZIRST 3ITA T0] ARI l=====, ]

33 100 -.2=219.2%

L2zLPY-LLOe1

Sho. 33ZETACXYXe2ITA4IS132)
xxx{L2y=xrx
SITANC_P)=32TA
17¢.Pe23e-24) 3ITA2232T4
IZCITZRAeZeMSTIPL) 53 TD 130
AIITECS9101) .PeSARZUL2)eXKK(2) 4ZP( L P)oBITANI.®)
106 CONTINJE
131 T3R9ATCixe2AI=el 30 1Xe5HSART20T1%aT 0l KedAXX ¥ Z¢Z2%aT 91X 034CP¢ELGaTs i
(1% 4543ITANZ4ELGeT)

ceavrenernesMAIN [NSZRT 2o et v dn e e r 0 e et 0 N R N R P N RO NN E N AR AP IR PP E RN AR F R AR R WO RTS
- -
> *
Jeescccacas3lTA IR ARC $2eccwecccccccmcccccaccaan,
M SARTZ A4S 3CI4 CTALIJ.ATED
by IN SJBRJUTINI JIFSIU3 aN2
: STJRZD IN JJ2442V A’in.

15182 = 1

33 823 _.2=1e0?WM]

LPsLLl?

T4 333ETA(XYNXE3ITAHI[S132)
I 4_PeZGel) 3ZTAC23ITA

87




(R NN YN YNV

(NS}

XXX2¢.3) = Xyx

ITTAN2CLPY) = 3ETA

ITCITIRALLISMSTOPL)Y 30 TO 329

GAITELS 92390 _P9eSARIZI_P) e (X2U_P)e22240LP)43ETANZIL?Y
239 FORMATIOXen]lze g I3g 1k avSARC22%9 1067 1XgeXXX220y

eIl eTelXga P2 sg L% Ty lxXer3ITAN2Z04I1447)
323 SONTIVUE
429 CONTINJE

»
-

txenenenandll\ [NSIZRT 2oren ot n et t s d n d d o N e PR E A N R ST RO PO N PRI R R T NSR NN DRI R TRRES

sevennraredd]y INSZRT 3 scaksnvvevetssrctnsnansedaetiarerotarstenettnsactbibosnne

TINS LIFT AND JRAG.
recmeaceeal 15T U AN ZJ TIX 51 221T.

JSIJ) = SINCIZ_Ta)

J2JD = 20S(az.TA)

JCI = SX3[(HIwJ23)

JXB2 = Jx3es2

32 103 174 = 1904

ITCITCa53Te®K) 30 T2 108

X3S = =1e¢lSPACI I IAT(IT(=1)

5) TJo- 108
138 %2PS = X3ET+ SPAZE«F_JAT(ITC~_2<)
133 gawlvaz

JXA = XPSeSXSIt4)eJ3I)

JXA2 = Jxdee2
SAND 2 YCITZ(IXA2YUXI2)
343X = IGACAPXX’ex33/24]

claiTl = CIS(3CTANCITON)

sfazTl 2 SINCAZITANCITL))

3313 = ~ZxPUexITNUITC))nded 10022

Gi IS CALZTJLATEZY AT 37SIv2 o, XITN(I)e

AV3 STIRED IN J2Mdv,

ES(XPSeLTela) J512X = =381,

Xa31 = 3S13x=2R(IT1X)

FTLITC) = =x_P1*CIEIT1

TICLTC) = (LPLleS13ET]
135 2aNFIwZ

le=~==CiL AN3 CC TR S2 2a3f.

ey

N321=¥52+1

N32A=NS2-1

3422 = ASKSI(3»~3x30(2))¥/7NS82

33 5333 ITC = Le NS2L

X232 = SxSI(2)«5A22¢(]TK=1)

J€A = X352+-5Xx53104)«J)s5()

UXA2 = UxAee2

9xX3 2 UCII/CIXA24IXI)

JWOX = JGAP+PXXP#XR32/22a]

2331012 2=2334€32TaAN2¢ITC))

SI3IT2 =-SINtBETAN2LITC))

JS23x = EXP(=ANS32SUITXI)I 24012 }J22
32 I3 ALRIADY CALIJ.ATI) AT J5SI%3 AS
ANS325CIde STOREZD IN ZJU4ON ARER.
Xo22 = D32IxXeC32(I7C)

FL2UITC) =-xLP2eCQ3TT2

FJaCLr<) = xa22e303:12

*
*




IR RY]

(R YR YN YN YN

IR IRY)

sovsovneeediAlN INSTRT o

353

321

T4

o we

TIND

SINTINJE
SPalL = CSPaCe

SLIET De39232802¢7 (2)ele3aa33A0Ee L (LPY])

CIRAS CoSeCSPASE# 3(2)+0a327S2AZE0(LPY])

33 111 IUA = 240”302

T(IUAGSEe.PC) SPACTI = FSPACZET

SOIFE = Z_LTTeSACE (T _(TJAY e T _(LUACL)SE _(TUAC2)) /43,
23345 = CORASOS2ACICLTI(LJA) »0ae (L ACl)eS)(LuUre2))/3e
J0 321 IUA = 1eNS24s2

Sl 2 ZolTTeGRARP24(T 2(C1Ja) e e T 281 JAC 1) +TL2CI3AC2)) /S,
CIRAG = CIRAGGAP2*CTI2(IJAI+A4*FI2C(IUA*L1)+=D2CIUA+2)) /3,
401 T4I FIITES JIN CAJITy 2231I13v¥S.

SJ3RJJTINI XCYC CALZJLATES

T O3JINT JN THZ JP32% 3_.A0% 2JTI0ON CORREZISPe T) THI CAVITY END
SCASKIZT

SYA=SYZCC

TA.. XTYTUXZII39YITIZ30XA0IYA)

SLIPT = CUITT+SxSIt3)exzCll

TIR45 = LIRAG-Sx3I(3)*yZ2223

XSTT AND YZITC ARE TH4I IND PIINTS 2F ZAVITYs CALZJLATED IN
SJ3RJUTIND ZAVITY

STIVEY IV 2IO%434.

PIINT.

-

reer eMAIN INSIRT 3 et nrt t ot s 0 e L E N S P P U R A A P P T P IR AT P R NI RN PR R A SO T RNA N

IINE LN 2-1.
J2JLZJISCA_TAL*SANIAI/Z2ISC3<SLL3)e3AMMAN/SXSIUT)
33&N=CISUALTAL4GAMMA) #COSISXSI(S)+514Muy)
3INT2)e3eSINCALTAL+SXSI(E) 24050943 /00uN
SINT=aTANC(l /31N
Al eZe2a]=3INF=514144

ZISTAR 1N ALSTAR ARE 388ID0 ON JELICITY AT J3STILad INFINITY IN (XeY)e

117
X

130

2ISTa’=C2D345

cL3TAR=TLLTT

UINFZ3eSaS5RT(1e4J2)1ve24240U2 2*l05(ALFAL=SXSICEY )
TINT=2090542¢3INCALTAL=SXST(3) )/ (JINTeCOSUSASI(3)+BAMNA))
CLINFSCLSTAR»CIS(AINT)«CDSTARYSINCATNA)
~STA1&SIVC(ALVT)+COSTARCZISALNT)

CINTIUINT e 2

SILNERTIING/UINT #e 2

dUITL45117) SINTelJINT

EIRMAT(LIXeZT4HCLINF QR COINF=FIRIE/1/2R0eUIN T #» 29 SXeSHCLINFZ4EL1Re7y

1693420 IN zell4e ™)

dAITECE9113) “INF

FIRAATCLxg304A5INT I3 D3TAINID FR24 4DVENTIM CUNeS4FINTSeEl4eT)

WAITEC(5e2212

TIRMATCLIXy88H===CC20L. 8 22D ARZ 34823 OV U1 IV ALFAL DIREe===)

SCe.SlL3TARYCIS(ATAL1)-C2STAReSINC(A T4
COJ=CLSTAR*SINCALFAL)+CISTARCCOS(ALFAL)

A.00=22.07280)

dIITEC54131) 222Dell..94L2D

TIAMAT I I4C200 =0 C1%aT ol 5400 L 20l10eTolXed4L/32421807)
4sTJ)21345132-]

ISUITIRAL.IeMSTI?L) 33 TO 180
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AD~A081 832 TETRA TECH INC PASADENA CA E/6 972
C MPUTER PROGRAMS FOR CALCULATING PARTIALLY CAV!TAT!NG BLUNT TR'-ETC(U)
N 80 S MAEKAWA, O FUR 1;-19.(;-
UNCLASSIFIED TEYRAT-TC-SZD“-OZ

20:3
Aean




YNYEYXY]

[EEY RN NS R Y]

237

238

tecawrsraedAIN INSIRT 8 0o e o nt s n e r e a n s e R R R e e e Rttt AR ARt sasestostatssdsontns

130

a7

3

33
36

CAVITr S4a2Z,
ALRZAJY ZALCULATZII IN
SJIJJITINE CavITlra ’
dRITE(54287)
SIRMAT(2Xev===CAVITY 3AAPEcenesr)
NZAV1IZNCAVel
3) 2383 <CAV=1¢NTAV1y2

dALTECOv233) JAVXECIAY YolAYYLSCAY )
236 SORMATCLIOXK 4o XZeyE1a0T7910Xe0YSr9310e7)

SINTINJE
XZCi=0.
¥ICizle
dRITEl54823)

TURNAT(//gsembanncnces JPIE] §I8Y 34APEemceccsecar)

33 321 1S4P=21,451

2e02¢(I54%-1)

Sha. 39API (XeYeBITR93)
ARLITE(59822) XoY
FIRMAT(SXewX=09F10e592XKenYS#e 10e3)
REwIND 7

dALTECT9733) SXSIC1)¢3XSIC22¢SXSTCII 4SXSIC6) 43X31€5)45X510¢€2

o SXSIC(T)
FIRVAT(7F10eT)
33 78% IC=1eik2v

_HRITECT7«787) SARCCIC)$BZTANCIC)

FIRMAT(CELRT)

0J 1766 IC=z1siPUMY

dALTE(T4757) SARC2CITHINBETAN(IODY
IFUITIRA324M5T3) 32 TD 332
LPK1sL2K~-1

S34C2E£33752422

nSPACE=ACSAAC

03 36 Iv=1..P41

IF€IMeZel) 33 TD 52
17CIMeERe P41 32 T 535
I2€I%e23e.242) 33 T2 37
ISIMeZGou?PX) 57 TO 38
17¢1%¢5T70.2<) GO TI 33
RYZ=1ooSPATZ«FL0AT(IM=1)¢HSPAZE
AZL1)==1a¢32A28°F 0T (IN=-2)
XZ(2)3XZC1)+SPACE
XZ2C3)=X2(2)+8PACE
K203)3K2(3)eS52A2¢C

3J To 99

SPasE=*SPAZS

HSPACI=4FSPAC

RYSXBITO4HSIACTe SPAZZFLIAT(IY=LPK)
X2C1)XIETASPASEFLIATL(IY-LPK=1)
XZE2I=2XZL(1)eSPAZE
KZL3)3K2€2)+S2A22
RZ(A)=X2(3)+SPACE

3J 36 IK=14H
YIE(IK)ZBITANCIMSIK=2)
SITANCIMIZAITKENCNZpYIE AT 3)

90




ve

37
38
31
33

131
0

LB}

>
"~
"

“w
w
o

v
(LR TR

3 T3 1%
JITAMU_PK12=0e52(3ETANCLPCL) #BETANCPX))

a) 13 151
BETAMILPK)IZ0 oS+ (BETANCLP () +3ETANCILPC+1))

33 710 151

SETAMCL1)=0e3eC(RZTANIL)eBETANL2))

3) 1) 1%8

IETAMNC PMLI=0«S»(3ETANCLAUYL) *3ETANC.2Y))
SONTINJE
CINTINGE
IFLITERASZe1) 50 TD 6
23 41 lE=leiPn
SETANCIE)=3ETANCIE) #(la=XXM)4RETANDCIE) o XX
33 42 I7631.L2M2
SITAMCIEGIZZETAMUIF ) el a=C () ¢3ETAAICIZGI e XY
33 023 IFG=leLPMM

JITAN2(153) = SITAN2CIS5)al1e=AX)PIETAQRULIFS5) e XXM
32 €52 IR2=1.7
SXSI(IRP)I=SASICIRA)w(1a=XA 1) *+3ASTIICIRI)exXY
LTERASITERA+L

IZCITZ435TeM3T2P) 3) T 28

35 7O 180

«AITE(S923)

FIRAAT (5K 9254ITIRATLIY JAS TEIMALINATED,)
CONTINJE

STO?

END




SJIADITINT IATNEWC(XeSTIL el 0)3e0545FF Q)
DIMENSION SUT)eOCEGeT) o XCTY0QCTaT)oXRRICTI o XMIICT)
SOMMINZIE TAD/OELT(T¢eT)
CI4MON ZCVTYL/CAVLEN31GS2
COMMON/ZFRICSIAVIXFREISIYSREED
SIMNIY YCIZS3ETAR

t COMMON XITM(200)¢XITNC200)¢4ANSG2SC200)¢SARC2(20D) !
SIMMIN CAVXCL100) oSAVYC100) ¢3IETASeBETACoXCCCONCAVoLPYMYNS2
COMMON AJC(100)¢ISAARIoNCHIYBETANCLIIO0)+8BTAN2C190)43ETANZ(200)
CIMMINV FLAPANGISLTAGIGAPoALTAL» AN
(-L11.1] SBETAK (Mo IC2I¢5ARCOI(513)
COMMON J0JLoXAeXBe XS o TANGeEPgYCo YRy JBIGSoXLITIISeBIGSeSMALSH0SS
CI44dV 1(Svl 7)) Sl oAV oK TERAGSXSIOtTIoSASIOITIQYXS(T)
COMMON PSIZoLPeSARCIS1I3)¢SAICI(S13)oLPMGDE

1 SINM0ON SETANCSI3)o3ITAMCSIS) ol JalO®CyXITC200) 9t JS€200) 9K X
CIMVON XRIJINDeAAA 0323843222
COMMON AAAAGEBI3eCCoCoABe32900926eT3A408¢100)9430USCL00)9NGALS
PLI=5e101532653
1=0 '
IsCITIR0a2e3) 33 TD 272 i
30 67 1ldzle? o i

37 WAITECS9ES) ILJoXCILJ)
§ 56 FIRIATCLIXe24XCol1021024214e7)
272 SINTINJE
55 311:22e00€
S16=2.26
17C¢0¢1) eaTe3l1) xC1)2311
SI103X€2)+24206
L34X(2) e Te3I10) X¢2)=SI10
S1112€(2)424935
, 17 t5)eTe3l1l) (32358111
IZteta) quTe3I6) XCA)Z5]6 |
SIS2(0e522A]=GAMMA) Ll 0=0032)
LECK(S) ol TeO02 33 TD 73
ITAN(3) oGTeSIS) Xx€S)=231S
2 T2 79
73 I3CA3SCXLS))e3ToSIS) ((5)==3515
79 CINTINJE
ar 17 (X(T7)eaiole) dRIFT(Se1123)
1123 FIRMAT(2XeemoccccnioeaX(T) IS LESS THAN ZERJeemveecccncaccas)
I38K0(3)eliee031) (3)=4001 '
00 68 11Jdzle7? c
53 AITECS465) TLJex(IIl L)
tJ4=t
Sessceni({])escncssncncisussasncscscnsccssaccrssanacssnnacesaannacranansee
33 20 L<=1e?
20 YxStI<)=xt1K)
§ CINTINJE
XCTRL 2 3
choa SLINT_CYINT1eKIIR,)
p SJBROUTINE FLIVTL CALCULATES T4E INTEGRALS INM Fll).
<STRL = 2
Thue FLINT. CTLNT2eK20RL)Y
XKCTRL = 3
CAL. FLINT. CYINT3eCCTRL)
KCTRL = o
ShL. TLINT, CYINTR(IIRL)Y
CSC130L2GC e oY XSIH)II/(2eePAl)
£S1 = ALOS(COSEYXS(S)IoBAYNA) 27208 CA TA45AUNAI2YXS(T)) c
4 3 o{TINTL/72A0erINT2=CCClLO281/72AL)orINTS

O n

o©0




S < e

1eYINTO/PAL=YXS(5))
I7 (1JeZ2el) dRAITE (50783 YINTLoYINF2oYINTIGYINTS
70 FORMAT (10Xowelballol2¢4I3¢I4 3% T(1) ARE==ery4(f14s792X))
[T (1JeEQel1) F(1) = 52
I¥ (1JeEQe2) 30 FI 3
I® (1JeEGe3) 60 TI »
17 (lJeZ3e3) 50 T2 322
I (IJeZGe3) 50 TO 321
12 (lJeE3e8) 30 TI 322
IFC¢IveEReSS) GO T) 3222
PCl93) = TANCYXS(S5)PSANMAI*YINTS/ Al =0
PlLleBI==YINT3/ (20228 0(1ee7(S(5)))
Ptle7)==YINTI/(PALerK5(T7)) , : c
14 = 2
YXSC1) = x(1)¢DILT(1s1)
33 12 8 . B
3 SLP = -FA j
IJ =3 |
YYSC¢1) = AC1I=DELT(141) ‘
33 105 e
& F12 3 -Fa :
Plle1) (T1P=F1Q3/(2.*DELTC191))
I1J = &
Yxsc1) xC(1)
Yxsez) XKC2)*DZLT(1v2)
31D 8 '
320 T1P = =Fjp
YRSL2) = <C2)=0Z.TC1e2)
=5
3 125 : i
321 F13 = -F4 ’
PCLly2) = (F1P=F1GI/C(2,+0E.T(1s2})
1¢582) = ¢(2)
YXSE3) = XC3I)SDELT(1¢3)
1J = 5 !
53 T0 & 3
322 T1P = -74 !
1Jz66
YXSC3)2XC3)=0ELTC(i¢3)
23 10 %
5222 F13=<5)
YS(33=xn(3)
Be1+3) = (FIP=F1GQ)/(€2e+DELT(1423))
¢1e4) = Do
:.-.--3(2) .MD =(3)o-o...o-.--..-----------------.-.-----.--—---------.-
13 =217
330 SINTINJE ;
XCKX = ALISCCOSCALFALSAMMADZZISCYXS(S)I*GAMMA)IZYXS(T)) c
XK1 = YXS(3)eSIN(IZ.TA) 4
YY1 = YXSC(A)*COS(OI.TA)
YY1227Y1ee2
C3C12AL0Gl1e*YXSLE)DI/(262PAL)
SIND 2 CCC1exKKX/PAL
i} 2 3,
XYM = 0,
33 331 MI3 = 144
CALL RMINTU(SOLNRSOLVYMIQ)
X1 (4I3) 3 SI. VR
XAML ¢MIQ) = SJLNM
XRRR = ~XRRICAIQI/PAL
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93

ey




K194 = egeq[(al3)/22]

IF (MIQeEiel) XRRR = SON1eXRRI(MID)
1% (M13eEJ3el) XMUR = JON1exdNI(vld)
I (MIGeEJed) XRRR = ~NRRI(4IQ)
37 AML3eE3e8) XUNY = =ML (41)

17 (1JeEGe?) 4RITE (5471) (CRALCII9l3144)
\ I7 (1JeEGe7) JRITE (59 72) C(XYMICIVeI=104)

71 22R4AT(10Kye=eoeXRRICI) 917248 IF FU2) AND F(3) AlE=menqgd(ElaeTy2K))

72 FORMAT(10Kew===XMYICI) oI21¢4 OF F(2) AND F(3) ARE==ee¢d(E1haTy2X))
XIR = XRR+KIRR ;
NNz (MMeXYMR

381 SINTINJS

SeeeacCALLJLATIIN IF 42(ZIMT41)emcncan,

XSI®1 = Xtiel,

! (3143 = X(1-YXSC1) y
ASINF = xA1=YXS(I)
XSIVC = AX1=YXS(2)
XSIP12 = XSIPles2
(SI432 = xS143ee2
K3I4E2 = (SIWFes2 '
XSINC2 = XSIMCee2 i ]
A28 = SIRTCXSIPI2eYYL12) i

) R3E = SORT(XSIM3R+YY12)
R3C = SARTCXSLMF20Yr12) ;
RRI = SGRTIXSINC2+YY12)

F4IA = ATANKCYYL/XSI2D)

12 CX31230.ede) THEA 3 SALIST4EN
T4I3 = ATANCYY1/XSIYI)

17 (X3i%8e.lale) Tdl3 = PALeT4I8
TAIC = ATANULYYLI/XEINT)

I% CXSIvMFeLZede) THIZ = 017410
T41) = STANIYYLI/XSIND)

17 (X514Ce.Zaled) TH[] = PALCTAID
Q31 = SIRT(RA*2333#312/731D)

TAITL =2 o5¢(THIASTHIIsTHIC-THID)
SI741 = CISCTHITY)

SIT41 = SIN(THITD)

F2C) = RRI(XALCITHL=-A9eSITHLY =AY
T3C) = RRICCXRROSITALeAYMeLITAL) o(£<X
[% (1JeZGe?) S12) = »32(C0

I7 (l1JeZ3e7) FU3) = =322

I (1JeE0ed) BC TI 343

I (1JeiQe?d) 33 TI 301

17 (1JeEGel10) 60 TO 342

I9 Cl1JeE3el1l) 82 T 383

1% CIJeZGel2) 53 TC 334

17 (1JeZQel3) 63 TD 335

I7 (1JeZ3el®) 53 TI 335

IT (1JeEQel%) 6D TO 387

TA23 = TANLYXS(S)+5A14A)

XCXS= XRRIC13eCOT4] = XMAIC1)eSIT41
XSXC= XRRIC1)oSIT41 ¢ XML ELI*CITHL
9¢2+5) 3 =NL~TA26#¢(2(S

P4205) = 3(243)/PAL
3¢3¢5) = =310TA23#(342
R(3e5) = PC3¢5)/7PAICTARS

3272202010 (102YXS(5))
PC296)ZIRIP(XRRICLIIeZITAL=XINI (1) eSITH1) /9PY
FCI306)2RRLC(XTIRICLIYSITALON49ICL)LITAL)/3PY
PC297) 2 RARLSKTAS/C(3AT7ASITY)
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RCIeT) = RALOXSXC/(AIYXSCTI) = 1477XS(T)
14 = 3
] YXSC1) = X(1)+DILT(1¢2)
2) T2 330
330 522 s £2C3
€33 = £3C0)
IJ =3
YXSC1) = x(12=DZLT(241)
33 19 330
381 PL2s1)
(3 1)
14218 8]
YXs¢2)
1J =10
30 T0 330
i 332 22 = *2€)
b P2 = £3C3
1 YXSC2) = ((2)=2ILT(242)
1J311
32 ) 330
333 2(2+.2)
PLIv D)
YX3tL2)
XSt
1) = 12
33 T2 330
338 7722 = =2€0
#3233 = £3C)
YXS(3) 3 XL3)=DILT(2¢3)
1J = 13
30 TO 330
= 3345 (24D (SP2=F2C30 0 2420z 112430y
£ P33 (S33-F303)7(C2.22ELT(243))
1 YXS(a) T ((3)+DZoTC2r4)
rXS(33zX(3)
lJ=1e
33 1D 336
338 FP2=F2C0
223=F322
YXSCA) = XC8)=DZ_T(2¢3)
1J = 15
3 D 3340
307 PC2e&) = (FP20F2CI)/(2,»DELT(204))
P(3948) = (F23«F30I)/(2a702.T(244))
TXS(#)zX(8)
:..h--.:(Q)----o.----.----.----.o-.----------------.-.‘----.---.----o----
1Js16
YXSC1)=XCL1)+DELTCO01)
179 Shao IFSI42(ANS2)
I7(lJeSGelb) GO TO 513
17C(1JeZ3e17) G0 T 518
EFC1JeEQe183 GC T2 678
: IZ(lJeSBel?) S0 T2 513
; IfL1JsE0e202 GO TI 513
v 1FC(IJeEGe21) 50 TD 517
I7C1JeE2e22) 63 T 5113
1 (IJeEGe23) &0 TO S21
IsClJelde28) 32 TI 522
! IFt1JeEGe2%) 3C T) 823
|: IFC1JeE3e25) 30 TD 324

(EP2=F2C3)/(2,+0ELT(241))
(Z33=F3C3)742e#0ZLT(201))
1)

X2)*QZLT2¢2)

(532F20007(2e732.T(242))
(F33=F3CJ2712,#DZLT(242))
¢2)

X(3)*DELT(243)




= oA - ¢

614

sl6

518

521

524

17¢1JeZ3251) 62 TI 3201
18¢1JeEQe262) 6D TI 6242

17 (1JeZQe271) 3) T3] 35251

If (1JeEQe272) G0 T 5282
ANS22ANS2

lyz17

YXSCAI=X(LI=0ZLTC(Ao 1)

33 13 138

ANSIZANS2

lJz18
P(8y1)3=CANSPCANSQ)/(2.2DELTCA¢1))
YAS(1r3X (1)

33 T9 139

ANSF3ANS2

Fla)z=0AL55-ANS57)

lJ=19
YXSC2)=X(2)+0ZLTCa g2 0ABSIX(2))
33 70 1935

ANSI22ANS2

1J=20
YXS(223XC2)=DELT(Mo2)eABSEX(2))
3) O 193

ANSGG=ANS2
Plaeg2)==(ANSPI=ANS22)/C2eI)ILTC002)eABSEX(2)))
YXstar=xc2)

LJ=21
YXSE3ISACI)I+DELT(4o3520x(3)

30 T0 199

ANS1224NS82

lJy=22
YXSE3)=X(3)-DELTCAg8)ex(3)

33 TO 199

ANS133ANS2
Plag3)==(ANSI>~ANS122/7€2e7J2. T(C893)0x(3))
YXS(3)=Xx¢(3)

1J=23
YXSCA)I=X(A)*DELT(848)2A3SIX(H))
3) TO 199

ANAZANS2

[Jz2¢
YXSCO)SX(I)~DZLTCheN) 2 ABSLXLO))
30 7O 133

AN3sANS2
Plog@)2=(ANA=AND)/(2.+DELT(0o4)2A3SIX(M)))
YXS{®)ZX(N)

Lys=2%

YAS(S)TX(5)eIE.T(ae5)

3) 10 133

INAZANS2

1Jz226

YRS(SI=X(S)=DELT(4435)

63 TO0 199

BYo2A¥S2
2(09S)2=(IVA=INIIZ(242DET(NGI))
rX3¢3)=n¢3)

FECHz8(S)

YXStS) 3 X(3)
YXSCOIZX(E)*DILT(445)

LJ=2s1

) T3 199

96
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3231

5242

32351

5232

INAZANS2

LJ=262

YXSCHRISXNIB)-DELTLae8)

33 TJ 199

BNB=ANS2
Plae6)2=(BNA=BNI)/(24¢DELT(8,48))
YXS¢6)=x(3)

rJ=2m

TLSETISACTICDI TChaT)

50 10 199

INA=ANS2

YXSETISXCTI=DELT(44T)

ly=272

33 TO 133

IN3I=anNsS2
PLae7)==(3VA=3N3) /(27T TL247))
YXSETI=X(T)

ccewaf(§) AND S(7)ecccecsccccarccacarnacsnenasencnracavecanrecarenannee

< TAIS SUSROUTINE FINJS THI END IJINT 2% CAVITY,

15

82¢C

321

EY ¥

823

1) = 27
SALa SAVITY EXCEINDeYZIIND)

SCIISYCINY = TINCTIONCXIINDY = 3 TJ 82 3ATISFIED

Ist12 = 3

CALL SHAPE(XCENDeYUIIZ4BETALISII)
17¢1Jes0e27) 5D T3 320
IFt1JeEGe29) 60 T 322

17 (1Je£3e27) 63 T 822

I¥ (1JeZGe33) 53 TO 323

I (1JeS5a31) GO TJ 32¢

15 (1JeZ2e32) 30 TJ 325

If (1JeEQe33) GO TOC 326

17 (1JeEQe38) GJ TD 827
IFCIJeEQGe341) 63 TJ 330

I (lJef@e35) 63 TI 328

1% (lJeEGe38) GO TO 323
I12¢1JeTGe37) 680 TO 380
ITC€lJeS2e33) 30 T) 341

IF (JJeEGe£9)Y GO TC 1373

I (lJeZQe31) 53 TJ 13880
FLE)=e(XCEND=CAVLIN)

S¢7) = =(YZENJ=YJPPI Q)

14 = 29

YXS(1) = XC1)eDELT(S5¢1)

33 13 818

ANFE=XCEND

ANBT=YCINI=YJRPER

1J = 29

YXSC(1) = «(L)DELT(541)

5J 10 315 .

P(Se1)=(ANP=XCEND) 7C2*DELT(S01))
ANJ7=YCINI-YJRPIR

PCT7¢1) = (ANPT=ANQ7)/C2.*DELT(5,1))
YXS(1) = «(1)

rXS(2) = XC2)+DELT(342)vA38(X(2))
1J = %0

33 T2 315

AVPZXZEND

ANPT2YTEND-YIIPEIR

YXSC2) = Xt2)-DELT(542)+A3S(XC2})
J =z 31
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33 T2 315
924 P(S542)(ANP=XCENDI /C24*DELT(S42) «a85(X(2)))
ANITSYIENI-YI2PER
PUT7¢2) = CANPT=ANGTI/7(2+#DELTU592)#4BS(X(2)))
YxsS€¢2) = xt2)
14 = 32
YXSL32 = XC3)eDELT(S93)eX(3)
3) T0 318
328 ANPSXIEND
ANPTSYCEND-YYPPER c
YXSC3) = XC3)=DELT(S¢3)2X(3)
14 = 33
30 TO 81°%
322 P(Se3)LANP=XSENDI /L 24#DETLS93)ex(3))
ANQ7=YZENI-YUPPER
PCT793) = (ANPT=ANITI/L24%)2 TL5¢322x(3))
1J = 3
YXSC3) =z xt3)
rESL4) = ((8)*DZ_T(35¢4)wA35(X(4Q))
30 TO 81%
8§27 ANPIXZIND
ANPTSYSEND=YURPER ¢
YXS(4) 3 X(Q)=DELT(S5¢44)*A3S(X(4))
1J=3a1
33 TO 81S
830 ZSINTIvVJE
PC5eA)Z(ANP=XCEND) 78 2+DELT(S¢4)+a3S(XC4)))
ANG7YZIND-YUPPIR
374 CANPT7=ANDT)/(2e*D2.TL504)a4385¢80X(4)))
FXSCal x$4)
YXS¢(5) K(5)¢QILT(5¢3)
IJ = 35
332 TO 818
328 ANPSXCIND
ANPTSYIIND-YUPPER
r45(5) = ((5)=DZ.T(3¢3)
LJ =36 .
3 9 318
829 P(S5¢S)SCANP=XCEND)/C2#CELT(S95))
ANR72YCEND)-YIRRER
PCT7e5) = CANPT=ANITI/(242)ET(5e5))
YXS(S)sx(3)
T€5C6)=X(5D DI T(5,5) {
14227
33 1) 315
383G AVPSXZEND
ANPTSXIENI=YJPPZIR c
YXSCEIZNCSI=DELT(S43)
14238
3) T2 315
BA1l PUSe6)=CANP=XCEND) /(24 JELT(548))
TXSE6)=XCH)
ANGT2YCEND=YUPPER
3(746) = (ANPT=ANITI/(2e20E_T(545))
YXSCTISXCTISDELT(ST)
11250
2) 1J 313 -
1379 ANP=RCEND
ANPTZYCEND-YJPPER
YXS(TI = XC(T) = DELT(S5.T)
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1J=81
3) TC 318

1730 PC(Se7)=CANP=XCEND) /(2. ¢DELT(597))
ANRTRCIIN]er YRR

ACTeT) = CANPT=ANIT)I/(2.%0E.TISe7))

YXSETI=SX(T)

tevceccnsnf(5)ebaccana

1340

350 CAL. JIFSIHSCANSD)
IFtIdeECed0l) 80 TO 331
ItlJeZatl) 39 TI 382
ISCIveEDea2) 50 TI 353
IFCIJeERed3) B0 TD 85
IS¢IJeESed8) 50 T) 333
[S(0JeT3e43) 52 TI 355
IT(IJeEGeta) GO TI3 357
I2¢]lJeE3ed?) 3C T3 333
[¥ClJel3e23) 52 TI 353
L7tIJeEGe49) 50 T 350
L5C0IJeEGe30) 50 TJ 351
IftIJeZ8e51) 33 TI 352
IS¢fJeT3e32) 30 T) 333
I7 (lJeCae33) G2 TI 1564
I7 (1JeEGeSs) G2 TC 1363

351 F(s)==(AN353-8]352)

Iuzal
YXS(E1)=X(1)+0ELT(S41)
33 TO §50

332 ANPzANSS
1J=92
YXSE11=xC1)=DELT(S41)
3) 1J 350

B33 PLHe1YZCANI=ANSSI/(24#DILT(541))
Y¥s¢l)=x(1)
1J=03
YxS(2)zx(2)+DZ_T(542)
3) T2 3580
ANP2ANSS
[i=s4
YXSC2IX(2)=DELT(S42)
30 T2 850
358 PL5¢2)3CANP=ANS3)/(2e#2ELT(542))
1J=45%
r(sS€2)=X(2)
YXSC3I=X(3)+DELT(B3)
3 TJ 35¢0
B5¢& ANP=ANSS
Li=es
YXS(3)z2X(3)=0ELTt3+3)
3) 10 8S0
337 (%93 (ANI=ANS5)/ (26222 T(543))
lu=e7
7XS€3)=x()
YXSCAI=X(N)*DELT(5¢4)
) T2 8%0
339 AVP2ANSS
1J=2e8
IASCA)=X () =02 T(5¢8)
39 TO 859
353 F(5¢8)(ANIeANSS5)/(2,00TLTL500))
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lJ=e9
TASCA)»ZX(Y)
YXSL3)z=X(3)*DELT(543)
32 12 aso
330 AV2zANSS
IJ=S%0
YXSESIzXL3)=DELT(5+35)
! 3) T 850
3351 P(695)(ANI=ANSS)/ (24202 T(593))
7XSEI)=X(3)
YXSCEIZX(BI*DILT(E95)
1J=51
; 30 TO 850
g 352 ANP=ANSS
; YXS(6I=XL5)=DELT(545)
: 1J=s352
‘ 3) 12 350
353 PLSyEIZLANP=ANSS)/(242DZLT(545))
: YA3(6)3A(3)
j YXStE)=X(S8)+DELT(S47)
1 LJ=33
: 3) T3 8s¢
L5358 AVP=ANSS
1J=34
YXS(82=X(5)=DELTIS47)
) TJ 3s¢
1355 Pl6eTIZ(AND=ANST)I/(2.+DELT(347))
YXSETIzX(T)
3 865 IKz147
533 JRAITE(Se637I4UPLICoJIl=1eT)
537 TIAMATUIXe*2 (L) ryl(Z12eT7y24))
NCAV1=NCAVel
J3 25% ICV=1eNCAV1,2
233 &4RITECS9252) CAVXUICV)YSCAVYLICY)
232 TIRMAT(LI0Xe#CAVXS29 1)aS93Xe e AVYZSeyF10ae5)
37 123 ITx=1417 c

OO0 O0O OO0

123 &ITECS4131) LTXeSCITX)

151 SOAMATCIXe24FColle2 4092107}
« 39 132 1U3=1,417 ¢
i 15CITZRAeZe3) 32 T) 385
E 00 132 lua=147 c

132 4RITECS50132) 1UP4IUde2(IJ2 D)

; 133 TIRYAT(IX924PCelleldrslle2d)2aZ18aT) 3

: 333 CINTINJE i
ZAL. JITERMLP74DET3)) 3

, J0 25 IDET=1e7

3) 25 .P63le7

G(LPGy IDETISPULPGeIIZT)

PU_PGeLIDET)IZFILPG)

AL, JZTERMCPeT4DITI) c

I°CI0ETeE3el) DELB=IZTE/PIT3O

IZCIDSTe€302) DELZ=IZFS/IITIY

15C¢IDST4EQe3) DELI=IITE/DETRO

I0IJIT eE304) DELI=IIPI/DITAD

15(IDETeESe5) DELF=DSTE/DIT3)

I5CIDSTaZ3e3) DELG=IITE/ZDETID

I20I0ZTeEe?) DEL4=IZTI/IETIY c

50 27 LPG=1e7 c

7 (260 A0EDIZA(L?34102D) -

5 CINTINUE

00

L)
wn

2
2

| 100




31
32

122

53

XC1)=N(1)eIELS
X(23)=x€2)+JELC
X{3)3AL3I)eJELD
XKC4)st(a)e)ILE

X(S) SX(S)eIELF
X(B) (S5 +JELS
XCTYISXCTIeDILN

33 60 .¥N=1e7
dAITE(Be61) LMNeX(L4N)
FORMATCIX924XC 0 192402921%7)
433334334)Z.87Xx(1))
ABSC=A3SCIZLCIX(2))
A35J34&3SC1E.07X(3))
A3ST=a8S(IZLE/XC4A))
43872A35(3ZF/X(5))
A3S43A23€)Z.M/X(T))
A3S33&3SC)Z.6G/7X(6))
<Z1J)=)

LFEASS3eLTeSTILY <Z[23=1
L€a332+6Ta3TIL) <£13=20
LIF(AB30e5TeSTIL) KEI1J20
I7LR335ZGle3T3.0) <2120
I5(ABSF#GTaSTOL)Y <£1J320
I7CAB53eGTeSTIL)Y <E1I=20
LZ4A3344GTa3TI0) <Z[223
IZ(<ELJeT30l) 50 TQ 35

1zI+1

dRITE(Be42) I
FIRMATC2000144ITERATIIN VJazel2)
ICleE3e") 30 T 35

33 TO 33

L3tleZde) 32 T) 33

#J TQ 38

dALTECH93T)

FORMAT(LI X 34HOXENE W JID NOT COVVERGT WITHIN tu?)
17¢%C1) e ToST1) X(123311
SI10=xC1)+2+236G

I3¢XC2)elTeSILIO) X(2)2SI10
S0113¢(2)924%26G

ISEXC3) el TeSIL1) X(3)=2S111
I¢KC3) el 2ol el=2) X(3)31eZ"3
IZCX(4) el F0SI3)? X(3)z2S1s
SI53(e5*”al=GAMMA)*(Lla=002)
ISEXC3) el Tal0) 32 TJ 31

IFCX(3) eGTeSIS) X(51=5IS

3) rJ 32

IFCABSEX(5))eaTeSIS) X(5)==515
CONTINJE

I7 (XC07)elZe0e) WRITZ(541122)
FIAAT (2 gt mmmmncnveay(T) 3FI2A%E _£33 THAN Z2EZ0cccecccccecaanr)
RZTURY

END
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v ki e

SJSRIJITINZ IFSIMLICANSeNIF 9K 2A) s
JIMINSION XSTCT)

SJ3%M0V YCITeS3ETAR

CIMMON XITHE200) oXITN(200)204NS3280200)4SARC2(¢200)

CSIMMON CAVXC100)eSA/Y(1002¢3ZTASe3ZFACHXCIZoNZAY 9w PYMgNS2

SIMMON AUCL00) ¢ ISHARIINCHSr933TANCLI I 9BETAV2C100) ¢32TAN2¢100)
SIMMON SLAPANGIELTAGISAPIALTALYGAMMA

S0y S3ITAe( (14122 543202(513)

COMMCN IDJLeXAsXBoXZeTANGSZPeYCoYR9JIAIGSeXLBI3Se316S+SMALSHDSS
SINMON XSN(T)e SoZeERCHYYY oA My ITERAOSXSIDC(T) oSXSIIDCTI 0¥ XS (T
CIMMON PSIZ¢LPeSARCUS13)¢SACI(513)9LPMeDE

CIMMON BETANCS13)¢3ZTAMCSIF) ol Jo L2y XTIC(200) oXJJC(20029XIX

COMMOV XRJIJNDeA28403288eC2C3

COMMON AAAA3IB34CCCZeA59389C03408eT3AUSC100)+4GAUS(200)4NGAUS

NIF 2 ) CALLE) TRIY Fliwl,.

NCF = 1 CALLED *33M RMINT SJR TAL 2ART.
NIE = 2 CALLED 0% RYMINT “IR 4454 PART,.
N2F = 3 CAL.ED TV CAVITY IXTNIW AT FU(3)

I# (12PleZde0) 30 T2 3
33 10 13 = 147

XSTCIad = XSNCIW)

3 TJ 12

90 11 INH = 147

«©

(h)

XST(I4) = YxS.I4)

CINTIVUE

ITCITIRAeZ361) 32 T2 222

33 19 223

00 22¢ ILK = 1.L°%

3ITavCLiLQ) = S3ITA

CONTINJE

CSPALI = (1le+XST(1))/Z_0AT(.7PC)
TSIRII = ISGATE/T_OAT(LAM=L2K)

-P%3z_P¥=3

X3ZT = =1e¢ZS2ACE*F _JAT(.2¢(~1)
XSI1==1,+CSPACE

Bil = 3ETANV(2)

APl = (XSI1=XSTC2))/7C(XSI1+1e)*(XST(1)=XSI1)#(XSI1=XST(3)))
A?1S = SGRT(A?})

€% = 3I1«4°1S

Kl = XST(e)«SINCIE_TA)

YY1l = XST(4)*2335(3Z.T4)

YY12 3 YY1lae2

2.% = xXSI1 =-xx1

PLM2 = PLMes2

P.MA = PLY2eYY12
2XS] = ALe/3 M4
2XSI = YYLl/PL4A

L13UNDToZGel) T3 = #3e2(35R

ITINO"¢eLGe2) F3 = F323XS]

ISEtNI7eE3e3) F3=F3/((311=x24)

ANSASO. ]
23 1 1 = 2¢uPu3s2 ,
1 = =3

SPAZE = (CS?ac:

[% (le3Ze.2€) G52 T %)

XSI2 = =14+SPACE*ZLIAT(])

XSI3 = xS[2+52aLlF

39 To 31

$2aZ = TSPAZE -

XSI2 =2 X3ITeSPAZEer _JAT(I-L2Ke+l)
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vy

XSI3 = xSI2eS3aCE
51 32

= 3ETANLUICYD)
323 = BETAN(I+2)
A2 = (XSI2=XST(2))/C(XSI2416)2CXSTL1)=XSI2)e(X312~xST(3)))
APY = (XSIZ=XST()/(C(XSIZ+1a)o(XSTC(1)=xSI3)«(XSLI=XST(3}I)

4P2S 3 SQRATCAPDY

4238 = SGaTaA?3)

F2 = BE2*A22S

T3 3 3IC3I*A?3S

A2 = XSI2=-XX1l

AA22 = 4A204Q

H9 = 4A22+vY12

42R2 = HAQ/43

4212 = vvyi/d8

443 = XSI3~xX1

4432 = nA3ee?

HJ=mA32+YYL2

4233 = HA3/40

4213 = yvyi/nd

I[TAND7eEGel) 72 = F2e4CR2
ItNITeT2el) F3 = “3+442R3
I7 (NDF4E3e2) F2 = T2enZl2

IZ(NJ%e2Qa2) F3 = 30413
17 (NJFSEQe3) F2 = F2/(xSI2=XCA)
IZ(NOeEQe3) F2 = =3/7(XSI3~ATR)

ESUM = (FleberF2453)eSPACI/ 30
ANSA = ANSASFSUM

1 2INTINJE

S31 = SGRTIC(=1e=XST(2))/(=1a=XST(3)})
§32 = SIRTUIXST(1)els)

$33 SGRTCCXSTLI) ~xSTL2) )7L XSTC(1)=(ST(3)))
ANTY = SETAV(1)#2,333T(2SP4C2)e531/582
ANT2 = BETAN(_PM)*24*SQRTEZSPACZI)*S33/502
APLA = =1¢~XX1

R2.82 = Ad_Awe

APL3 = XST{1l)=-xXx}

APL32 = AP_.Bee?

IS(NCTeEGal) ANTL = ANT1I*APLA/CAPLA2+YY12)
I5 (V)SeZ3e2 ) ANT1 = ANTI*YY1/(A?_,32+YY12)
I7 (NJFeEGel) ANT2 ANT2*4°2L3/7CA2L32+YY12)

17 (NDOT+E3e23 ANT2 = ANT2eYY1/CAP_B2+YY12)
L7 €NJTaZ3e3) ANTL = ANT1/(~-le=¢lM)

I® (NOFoESe3) ANT2 = ANTZ/(XST(1)«XZa)

ANS = ANSA®ANT1¢aNTQ2

RZITURN

ND
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13

50

3

7

SJSROJTINI JFSIM2(ANS2)

JIMINSLIN (3o XITUI) o YY(3)gXITICI)oEXUCI)oFCNI(I)exSTUT)
CIMMON YCCZ4S3AETAR

CIMMON XITH(200) oXITN(200)+AN332502)0)+5AC2(209)

COMMON CAVX(100)9CAVY(100)e3ETAIGIETACIXCLToNTAV ¢LPYMYNS2
2398 AJCLO00D oIS4AR24NCH3Y+33TANCLIT)BBTAN2LILS0)93ETAN2CL002
CIMMIN SLAPANGDELTAWIGAPFA_TALe3A1N

camM40N SBETA«XXMe ICPI¢SARCOI(313)

SINUINV IDJaoXAeXBaXZoTANGeZ?29rCoY9J3IGSeXLAL5SeBIGSeSMALS,HDSS
CIMMON XSNC(T) s CuZoERCOYYY o XMeITERAGSXSIO(T7) oSXSIOOLT) o YXS(T)
CIMMON PSIZoLP9eSAICCSL13)9SARCI(SL1329L2%40DE

COMMON BETANCIL13)9BETAMCS1I3) oI Jol2KoXIT(200)¢XJJ(200)9X0X
CIM4ON XRIINIgA2AA93233002C02

COMMON AALL¢D383e2CTCeAB9299C35e)5eT53AU5(100)¢d30USC100)eM6AUS
J0 13 152147

KSTLI3)=YXS3(I%)

PAl=3e1641332653

CCC1=AL26(Le*XST(BII/(2e*PAl)

UJ2=CISCALTAL®GAMMA) /720SEXST(S)+GAMEA) /XST(7)
X{€<=2.260JJ2)

C3PRCI=(ler X3T(I/ZJAT(L2C)

HCSPACS0e3°CSPACE

TI3AIISISAIACLIFLIAT L 3= 3K)

ASSPAC=Ce5e SPACE

XAET=ol 0 #CS2ACERF JAT(_PK=1)

CIE=CISCIZITA)

32Z2SINCII_TA)

5AS(STCLl)=(3TC4) =322

53=XST(4a)eCDE

3332221 (34 vn2e58092)
‘CN’(3)-D:A?'PP°'XST(1)IGPAI'SGRT(I.‘XST(S)))

eSS E TR LIRS £ 21

J3 1 [P=le.PM

I7€12423e1) GI TI 2

4324CZ=nF3242

SPAZE=FSPACE

13CI%e5TeuKI2 52 T2 33

X€1)=XST(1)=SPACE#F _JAT(IP=2)

R(2¥=0(1)=+5PACE

X{3)=x(1)=-SPAZE

33 1) 31

4324C0234C324AC

SPAZESCSPACT

X(1)SX3ZTeSAPASEeF JAT(IP=L3(]~1)

N(2¥=x(1)=-+SPACE

X¢C3)=x(1)=SPACE

TINFCLISFIN3(D)

¥ (=3

I°01%e23e.2%) NK=2

90 3 I=22¢NK

I1ClJe32e23) 62 T 3

3 T0 7

13Clafde2) XITC2IZXLTA(PY=[Pe]1)

I8l eZ2363) XITL(3)2XITNLL24=[P*))

3 10 5

CINTENIEZ

Yely=xen)

S ITSIM3 JALZULATE 31 .

CALL JIFSIMICYYC(IdeXITZUINGI?y )
ETLI»2XITS(I)

104

o

(8]




I3¢1JeZGelld) 30 T3 5
32 10 5
5 I°CleZde2) XIFMC.P9=[2e1)3X[T(])
170LeEQe3) XITNCLIM=[3¢1)3XITC(D)
3 SINTINJE
EXUCIISEXP(=XIT(I)?
3C3X(L)=Xx5T(4)*SDE
332KSTL&)#2)E
PXASGI**2e5)%%2
DedXSIIA20( (1) *2QT/(2LA*PAL)
SCN3C(I)SEXULI) »DROX/ IJR
L3xCI)olZede) BONICLIz=FCNILD)
§ CONTIVUZ
S OSHIZC IF SON3(IN IS ALdAYS 2JSITL/Z.
I7CIPeZ3eu) 32 1O 22

33 TQ 21
20 2323CJ2/7CL=1e=X3T(CG) e3JT)0e24(X5TLR) QT )rw2)
FF3=D3AP*2P3/241

TIN3(3)=F=3
21 SJINS(TINICLITCNI(2)#0o+FIN3(3)) *4S2ACE/ 30
ANS2=ANS2¢5UM
I2ClJeE3el13) SAC(.24=[3¢1)=ANS?2
3 To 1
2 SARI(.24)=D,
ANS2=0e
1 ZINTINUE

([TNC.P4)=51 AT POINT 3.

RINTC1)=G1 AT 2JINT x=1le
XITNC.2M) 32201 =XK</ 2]
RITNC1)=0.

RITIRN
END

e




SJIAJITINS JFSINI(vaxt]llolPel)

DIWINSION XSTC(T)eFAC200)

SI9M0N YCII.S2E1A2

CINAY XLTAC200) o P¥C200)24N552SC(200)05ARC2(20I)

CIMMOY CAVNCL10034ZAVYCL00)43ETAGIETACYXCCCONTAVILPUNGNSD

SWMIV AJC100) o I8AANIGNCHABY o BITANILIN) 03BTANZCLI0)3ETAN2CICH)

CIMYON FLAPANGIELTALI5APeALZALeGAYML
e AL L} SBITAGRC9ICPLo3ARCII(513)

COWMIN I0JL o XA o X e X o TANGoEP Yo Y0 JAIGSeXLIAT5SeIIGSeSHALSHOSS
CIY40% xSulTle ColoERCOTY VoA MeITERAGSXASIONT) ¢SXSIJCT)oYXSL(T)

SINAIN 2SL24L29SACCLI) o8 IC313)9.2%9DE
CIMMOY BETANCSIZ) o 8ITARCSL13) qlJolPCeXIT(20C)eXJJ(200)9XX
SINMIN XRIJVDeA2AA932334C222
COMUON AAAAGBIBBeCCICeABeB2¢CEeDBeTSAUSIL00)4dGAUSC100G)eNGALS
T4 INTESRALS T2 32 IZvaALJATIED 325332 xI IS C3TAINED.
NITE TH2T 3IVIJUSLY 2NLY INE  SINSJLAR INTIGRAL. 4AS
CALCJYLATED IN SCASCAY AND CASZADE.
SZZ P4 NITZ 37 T2 3331 FIR FJJR INTEGARALSe JJT OF dniCH
Td0 ARE 0F SINGJLAR TYPE,
ISCICo2I6€3e3) 32 T I
23 11 ISI=z1e7
11 ASTLISId=e3NCIST)
3) Td 12
9 30 13 JTdzle7
13 R3TCUTII=ra3LdTY)
12 PAI=3e141%92653
CoC1zAL2G(1evXSTLE))/(2s%2A])
SeceseFIRS Ilececewe-
1% CITZRAeIdel) 32 TI 50
3J TO &1
30 SONTINUE
JJ 32 L2U 3 leb2W
BETANCIZU) = SBITA
BETAMCIZU) = SBETA
32 CONTINUE
34 SINTINJZ
TSPACI=Clee XSTCLIIZZ OAT(.2Q)
HISPAC=Z3e5#CSPACE
TSIACISCSANIE/FITLL2N=-3C)
HFSPAC =05+ SPACE
X3ET=el o#lS2ACEeF AT PC=])
AF23SSRTIXST(1)+1,)
A332SAAT((LleeY)mixSTL2)~Y))
436 = SSRICAXSTC3)=¢)/7¢AST(2)=Y))
AS3 = aA33+48¢
[J2z.2%=[%¢}
Iu3sy
I5C1eide3) lUIsLP¥=[2e]
15 tle23e0) TU3SIP
3ICRAETANLILYD)
I%¢1efde2) 3IETSIETAA(LIIYDY
CAASBIC/A3Y
2412241
03 1 Iw=2+LPM1
SPACE=CSPACE
I15CIWeSTePK) 60 TO o3
XSL{2e]l o*SINZE*F _DAT([d 1)
30 3 »s
3% SPACE=FSPACE
XSKZXIZTe SIAZEeF INT(Id=L2C)

106

(3]




86 1%01eE362) 350 TO §

$

51

IfClues3elJd3) 62 T2 1
FSESART( (oo XSKIo(XST(L)~ASC))

TSAYL = SARTUCASTUII=«(SCI/7(XNAST(R)~XSC))

¥3 = Igei3aAl
PACLIWIS(BETANCLILAIZFS=TARY/(ASC=Y)
SIAINTINJE

L1¥t1lei2+2) 50 T2 30

Kd1zelo*niSAAL

XP223 Y3 +CSPACE

L2842 X5T (1) =4F8SPAC

LI3TA24~F32432

FS13BETAMCL)/ SGRTU(1e*X31)e(XST(1)=XP1))
TS223ITAMC2)Z SIAT(C(LeoX22)e¢AST (1) xP2))
ES32BZTAMILOM=2)/ S33T((1leex03)e(XSTL]1)=X33))
TI43BETAN( 212107 SIMC(1e0028) (ST (L)=X?04))
T8AL 3 SGRTC(XSTC(2)-x21)/7C(xSTL3)=CP1))
TSA2 T SGATC(XST(2)-x22)/(XST(3)=xP2))
SEAISSJATCIXNSTL2)=t23)/7(KST(3)~23))
ESANSSGRTICC(XNSTC(2)=X20) /(¢ XST(3)=X78))
F313F31~F3A)

TS2=F3ZeFSA2

T33zF533«F3A3

FSezFSeeFSAN

£912(7S51-24A0)/7UXPL=Y)
$32:2¢332=AA)78132~1)

EP3IS(FS3=TAA)/ LXPY=Y)
TIN(T38=TANI/LAOR=Y)

17CIu3eEQe2) GO T 21

15¢1J%eZ3e.2%1) 3] 1) 22

I?CIUSeZGePX? 3D T) 31

FACIUS)IZ0eSe( AI]TJU3-1)eTAC]1U3e1))

) TJ 30

8ZT0=22e#SZTANCLIK) =IAZTANLLP (1)
XIAzXITT=TSPACE
FouzBETI/SaAT((1e®XJA)*(XSTC1)=X0A))

TomA 2 SEATLAXSTL2)=IAN)/CXST(3)=aDh))
ta.zradAQESJ

T_F{S(FPp=TAA)/(XIUA=Y)

FAt1J3)20e30( ACLIT0L)OE _2C)

50 TQO 30

TACII3I=(391502)/2,

5) T 30

TACIUS)=(T23eF08)/2,

X[z25e

-3M3z_ 9%-3

$3AZE=252a28

02 1% JAS24LPM3,62

17CJAe3Zeu?C) SPAZE=TSPACE
RESXIO(FACIN) o8 gnZa S0 1)eFA(JA®2))eSPACE/ S0
If(1e53e2) 30 TI 35
R12320e504C3PACI(S210TAC2))0(SA(L2%9=1)e5P8) o) o5edF32A2
.‘xs"x.

<Jz39

LoMAZ PMeS

ISCLUSe3Ee oMLY XN<12201,

I7¢IUSe3Ee.294) KU1
332=¢3CTANC1ID=BZTAN(LIY) 7 X<
3IY3CIETANC . PY)=3ZTAMLLL2M1) ) (<]

4282 ESPAC/XK]
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222

45434352270«

FT3zFo}

FJ3=2F3s

x{az0,

xI[1=20.

33 202 1T%=14<Je2

ST1=FT3

FJ13F3

XM2=XST (L) =HFSPACOHSEeELDATLIT™)
X432xXq2eri5

AT23@laodiSAAT=Hf4+T JATLITY)
RT3I=XT2-r74
JITA22IITACLLAML)e3)raF JATLIT W)
3ITAI=8TTA2+80Y
JITT223ETAN(1) =322 JATKLITY)
BETI3I=8ETT2-802
S5228ITA2/SART((1asx42)e(X3T(1)=x"2))
TS33EITAZ/SART(C( Leont32 (ST (L)~X"3))
FV22zoiTT2/7SARTC(1aecT2)» (X3P (1) =XT2))
TY3ISAITTI/SIRATACLa®([3) e ((STCL)~(TT))
TS24 = SGRT((XST(2)=XM2)/(XST(3)~XM2))
FIIA 3 SQRITCAXST(2)=q(UII/LXSTLI)~x43))
FV2A = SGRTCIXST(2)=AT2)/7(XST(3)=xT2))

SV3a SUATCAXIT(2)=¢TII/ (X332 =x(3))
TS2 = TS2+F524A
FS3 = S83+°S3A
Fd2 = TY2e¢Fy22
TV3 = SV3eSY3A

BJ2s(752=FAN)/ (X821}

EJ32(FSI=FALA)/ LXYS~>Y)

ST22( V2eFAAY/(XT27)

TP32(TVI«TALYI/LXT3=0)
RIAZXLSOM=Ta(CUL ST J20840FJ3) /3,
C(12XL1¢4F 40 (ST eFT22344FT3) /3,
XASZBETAN(LPM)#2,0SJATL(HFF)/(AB2+(XS5T(1)-Y))
XAGA = SQRAITLANST(2I=a3T(1II/CAST(3I=XSTCLI D)
X&4 = XAbexKAQA

X[ozx{oexas
CALSBITANCL) #2233 TC474)/(AI20(=10e-Y))

XALA 2 SGRTCIXST(2)¢14)/CXST(3)+14))

X41 = XAlexala

XI1sXIlexal

XIzt(fex]23-X11ex14)eA33220]

XISXI*IAECPA IB(CXST(L) =Yo4F )/ (1laeY~-4F4))/PAL
xxl1sexl

33 I3 38

RR12=1e*0e5*MHCSPAL

XI2SXIL*ASSPAC

XRAZXST(1)=0e5eHFSPAZ

RII=NIS=NT3PA2

TT120e30(IZTANCI)eBITAN(L))/ SQRT(LLo*XRLI*(XST(1)=XRL))
FT230e32(SETAMCI)e2ITANCR))/ SIATULL e *XRDI*(X53TI1)=N22))
FI350eSo(3ZTANL, 29=1)¢3ETUN(L249+1))7 SIRATILLeoX33)«(AST(1)=XRI))
ETAS0e S ATTANIL P )OI TANILA%) )/ SARTC(LleoX4) 2 (XST(3)=XR4))

FTia 2 SAATLLASTL2)=q L) 7(A3TE3)~x]))
ET2A = SGRTLIXST(2)-XR2I/CEXSTI3)~XR2))
ETSh = SIATLUARSTLZI=RII/(n3T(3)=xRY))
STAN 2 SGRATCLIASTL2)~n20)Z27(XST(3)~ARY))
TTy 3 FTIeET}
F72 = ST2«€T20
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123

TTI = FT3eFTIA

ETa = FTaeFTaA

FAIS(FTI=FRAADI/ LXRL~Y)

2322457 2=3AA)/(x2~Y)

EAIS(TTI=2ANI/ AXR3~Y)
TISNSC(FTa=TaA)/LXRA=Y)
KL212)e3e40SPAS*(TLeTR2)¢Je5247S2A2w(FRISFN)
XIP230e28*AZSPACYCFR20FA(2)) ¢0e25*A SPAC»(FA(LPY~1)+FRD)
XI23=xl21exIP2

X91=21¢

X412262,

€“ws21

€$23MU~-2

_:qq:_aq.s

ISCIU2eGEQLPMA) XM[=101,

LT0IY2455e2MA) Xx1]22202,.

17 CIUQeGEeL2MA) MU=1I1L

I13([Jd2e33a.210) %224 -2
QITYS(IETANCLOM)«IETAAC PN =1)) /(]2
FISSTTeSeLIETANCLOMI »AETAM ,2¥%<1))
4322330 e524532A5/x11

S332F3a

3ITYLI=(BETA%(1)=BETANCI) Y /X]2
BISS120e5¢(3ETAMCL) +3ZTAN(L))
4336130630435 2A2 /04

£331=7R1

x1120.

laz0,

DI 129 ILs1eM242

S21=F33

3112031

R22ASTC1Y)=43P2 e AT (M J=] )

L3342¢45°5

N212~1e®HS361eFLOATINI=TL)

(31=x21-43251

BITAQ=BEISSe3ETYSF 0ATCIL)
AITAIZIESSe3ETYeF JaM(I+1)
3TTA212355S1=32TY1e3_JAT(]IL)
3ITA31=3EF4A21-33TY]

£J2123CTA21/ 323TALL1a*K21)¢(25TC1)=C21))
FuU31=BETA31/ SGRTH(1e#X31)¢(XST(1)=x31))
FJ214 3 SAITLLYSTL2)=021)/C¢XSTL3)~021))
FJ31A = SIRTIIXSTC2)=x31I/(XST(3I~Xx21))
FJ21 = FU21eFJ214A

TJ31 = FU31eFU3LA
2221=2(7U21=TARDY/(X21-Y)
TI313CTI31-TANY/ (L3 =12

FJ22BZTA2/ SORT((1e¢X2)*(XSTL1)=X2))
£J)3232TA3/ SARTUCLle®(3)etXSTU1)=X3))
EJ2A = SQATCEXST(2)-X2)/7(XSTL3)=X2)
FISA = SARATCCRSTC2I=L3)/7((3TL3)=x3))
TY2 3 FU2eFYU2A

243 = £ 3eF 3

222K 27002812
TL3Z(CUI=TAAY/(XNS-Y)
N{12X[1648251#(TJ1167321040¢F33L)/3
RIASKI@ONS25n(F108,2702e533)/3,
XIAS22SQATCHIPS)@IITANLI2M)I /(A2 ¢ (ST (1)=Y))
X184 = SARTC(XSTC2)=xSTCLIN /7 ((STC(3P=XSTC1))})
LA = XIA*XIAR
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(foazxfeeq(
R1822¢SEATC(HSFEL1) #IZTANCL)/(AB2¢0(=]e=Y))
RL3A 2 SAATCLXSTLIPLIZLAST(S)*1a))
XI9 = xlBexl8a
xlisxf{lexi3
X[s(xfexIloeXx123exIa)ead3/Pa]
RISXIPIZCsaALO03E(XSTIL)=Ye45258) /(a0 +HSPE1))/PA]
(f13-q}l
36 ZINTINUE
...--.-[2-..----..5.
sevececwns[F ¥ [S (ESS T4aV ZERJ, TH4IS I35 &
cecaclIGS At INTIGRA_g 49L_E Y o3Z¢ 3o T4I5 IS A
ceceeSINIULAR [NTESRALS
IJT T4IS IS TAZATII AS A SINGJULAR INTEGRAL ANYJAY

IEYTIRI Y

{3l3ss

xXTazY

clle I22(53e8%eXZA4I8I2)
X(l2=231%

AR3.=(xST(1) .y} Y

I (AR3.e.Te0e) ARG _ 2-A36G.
XX[223tX]2¢4330A,03¢4R5,)
(123402
secocs]leacccvsncas
J3I CH4I3YSHZv=3AUSS 2JAJATIRZ,.
AJUL) ARE ALREADY CA_TJLATI) [N SJOICUTING SLINTL
AN PASSED INTI 4Z<:I 3y CI94IN STATZvINT.
(415 2 %
3223 = (XST(1)exST(21)e,5
2935 3 (¥ST2)=xST (L)) #e3
A3l = (8PI5+1e)/7CM33
A32 = (=8325exST(3))/2435
33 120 ISJN = 14NZ43Y

(XX RYEY]

Ah1 2 le=AJ(ISJY)
402 = (AJCLI3J43eaS1) 0 232=40(15J"))
SHA2 = SGRT(MA2)
F313 3 4Al/35mA2
EIALY = CH3ASeAJlISUW)eBP(E~Y
129 (]2 = xX13eF313/530]3
XAI3 = ¥X[XePAI/NTH3Y
JJ22 2 COSCALTAL®SANMA)/COSLAST(SYe3AMMAY/XST(T) ¢

4¢3 = JCCl-AaLdetuJR2) /724l
AX13 = XXI3eA3Jonxl
--.-o‘;-.--.-.o--
JSE CHEBYSHIVeGAUSS QJADRATIREI FIUJLA===
ceewewIIITAN2CI) ARE ARIAIY SALCJLATED IN
SJIXJJTINT TLIINTL ANDY PASSZ) 2NTC 4IRE 3Y
CIM40¢ STATIMINT,
F325 = (XSTC3)exSTC2))0 ¢S
THC5 2 (XSTC3)=XST(2))e,eS
A81 = (FO75e14)/5u0s
A2 T (FPCS-xST(1))/sFuCe
XLin 2 Qo
3) 139 ISJ% 3 leNZH3Y
AN = (3BTAV2CISUNIe20])e(leodJ(ISUY))
3N 3 CAJCLSJNI*AN L) lAJCLIS I a0 )
Sax 3 SGRATC(RIX)
X 3 IAXR/338¢
ROX 2= EMCSeAJLISUM)e=2C8ay
150 xxKI® 3 XXI® o ROX/R)«
XXI® 2 XX[eoPAL/NZ43Y

predad g e
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AAI4 = ~AK[3eaB3/724]

KCI1 = XXIpexXI2edx{3exqls
14RITYI=22

1dIT2=30

I4RIT3I=60

I° (1JeZGel9ehNdal®eialur]IlL)
17 (lJeTGel3eANIeIPeZ2eIdRIT2)
1° (IJeCael%aANJeleZ3elWiITS)

35 SIINAT (lldyw=o=llole139l8 JIF

Ae]fPzeg]4)

TSTIRY

END

dRITICS95S) AXI1oXXT29XXNII oXXI Gl
dRITZC6055) C(XILoXNIeKXI3gXXIGel?

dRITI (£955) XMI1oXXIeXX1ZgXXIGy[P
ZC3) ARf~emce g4 (T10aTe2X202Ys
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[YRY)

SJBIQJITINE IFSIA5CR
DIWENS1IV 328:¢101)
COMM0N YCTToS3ETA2
C39108 X1T4C230) 0«1
CIMMON CAVX(100)42A

NS3)
e3242€1I1) 0kSTCT)

TNE200)03N832S¢€2)3)454322(¢200)
VY(100)023ETAIBETACIXCCCaNZAVeLP NINS2

SINMIN AJCLIO0D oS4 24NC43Y43ITANCLI0)43BTAN2CLIGIIZTANCLIOD)

S0V TLAPANGIILTY
SN 332Ta,
CIMM3V I0J.eXRhok3ek
CIMMON XSNCT)»

2I3APeALTALeTANMY

(A4 ICPI9ySARZ0I(513)
SeTANGeZ2902eY9J)3103eXLL31339316SeS4AL.540SS
SLIeERCOYVNY o XM ITERAGSXSIOCTIWSXSIOOCT) 4 YXSL(T)

SNV PSIZeLP9SARCLIELI3)9SATICT13),L0%,0E

COMU04 2ETAN(S13)e4
CINNIN XRIINDeA2AR,

STAMUS132elJelPKpXIT(200)exJJ(200)0XIX
3233éC222

TAMMON AAAAGBIBZIWCCICeADe539C3908eT3AUSII00)4dGAISLIBOI9NGAUS

24I23e1313326a4

T4I3 3J3RJJTING JAL.I) %R J(SNEde

JSZ SIvPSINTS RULE.
23 1 IMY = 147

1 XSTCIMD) = vYXS(IMD)
32 = 2Js0)I.fa)
SJE = SINCJZLTM)

152 S4JUL) 4avI A FAZTIR OF e,

N323.2943_.242
NS21 = NS2+1
N324 = NS2-}

S2GAP = (XST(3)=XST(2))/NS2

J4J2 = COSCA_FAlesAM
23 2 IS2 = lenNS21

XS2 = XST(2)+523A7¢
X€¢J) = (S2+2)3¢

48)72I3C(3TL3)¢344MAI/XSTLT)

tIs2-1)

XMAS = XS2~-XST(#)w#S2Z

LYIAS2 = X1ASee?

ASD = XST(a)eCQE
ASJ2 = AS)ee2

JdIX = DGAPEXLD/ (X
I7 (132eEdel) 60 TO
17 (132.E3e¥521) 32
CALL 32 (XS2+ANSG2e
32 TALZULATZIS 532 4!
232 = ZXP(=~ANS32)

1432+4502)+281)
3

| S

152)

T4 XSI 3IVvIN.

13¢1JeE320%0) ANSI25(I52)=3AN352

S24ZR(IS2) = £32+24
32 70 2 .
3 JIeMINJE

PIYNE]

S2KZRC1) = DWIX/SART(1e+XST(S))

ANS525(I82)=4.05¢53
33 T) 2
& CONTINJE
S2<4ZR(NS21) = D4/
ANS32S(IS2)=0e
2 SINTINJE
§2SR(1) = 0.
33 10 JS2 = 1¢NS2A
10 S253(JS2+2) = §2S83¢
16(S2KE3(US2)+4,4452K
L3€ldanEedd) 30 T
SARC2¢1)=0,
J) 30 ISA2329N8242

ATCLe¢ASFLS))/JJ2)

Jiz2

2

152)

ZR0JS2+1) *52CE(JS2+2))525A3/3,
L

50 S2SICISARCIZa32(S2SAC(ISARC=1)+S2SAILISARC*1))

33 30 ISA3C=31e4S21
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r":m__., . ey

30 SARZ2(ISARI)I=S2SR(ISARD)
¥8 CINTINJE
ANS3 = Sgsinsan
AITJRN
END




YXYRYEL)

SUBRDJTINI IC2(SRe349(CAVISIC)

DIMENSION «ST(T)

COMMON YCIZyS3ETA2 .

CIWMIN XITA(20G)oxITNC200)44N5325(229)48ARL2(20))

COMYON CAVXCLI0)eZAVYC100) e IZTABG3ETACHNCISINTE WL PUNINSE
SIMMIN AJCL100)9ISHA o NCHBY933TANCIION) 9BBTAN(100)435TAN2(1CD)
STIIMIN FLAPANeII TR )38 98 7 ALe3AMY

LA 4] SBITAGAXMeIC21+SARZCIILD)

SOMMON IDJuoXAe¥BeXZeTANGeZ2¢¥ oY eJBISSeXL3I3543165454,540S3

COMMON xSN(T7)y SRIGERCOYYY o XMy ITERAGSXSTOUT) ¢SYSIZIALT7)eYANSULT)

CINMIN PSIZeL2¢5A2(513)e5820(513)0.24yD2

SOWMON FETANV(S13)¢8ITAMUS13) ol Jol2CsXILC200)4KJJ(200) 423X
CINMON XROJUVI9A2A89323340222

SIMMIN AAAAGS5333920200439339239239T3AUSCL130) 943405 CL1830)9NMGAJE
30 1 128 =2 147

X3T(I2v) = vx3312\)

XXl = XST(a)=*SINCIZ_TA)

YY1 = x3T(a)*235€3Z.T3)

YYLZ = vYylee2
[SI2 = ¢ TJIR AIMINT
S 1 Ly CAVITY 37 JFSI%3 733 “(3) aND 1IN Za/lTvy.
2 TALLEZD F32¢ TLINTL FIR F(l).
I 0TI L2 3T T(4).
SR=0e
3130

343xST(1)*e3

3AMI=3n-xST(2)

34912341,

34MF=34-Xx5T(3)

31133440724

312:3421/34

31333447734

IZUISICeNZe3) 53 T3 22
APL1Z(XCASL el *(XST(L) =4 TAh)«(XZA=XST(3))
422:X24~x37(2)

A9S=S3RT(A21/74°2)

SINTINOE

33 7 1SUMz1eNIH3Y
RA2(AI(ISI1)+311) »(AJLISIM el )
R3230AJCISI4I*+312) (2 JCISJ1) ¢33
SA52SaRT(3A/RI)
SA3314#S3T(1e~aJ([3)1)»s2)/333
X313233n0AJL15JM) +3n
X2XI=(SIP=xX1

X3¥323XPX3ee2

RY2sx3xP2eyvy1l2

Ré33x2¢2/342

ASI=YTI/R¥2

IZ01SICellel) RJIRZLH/(X3I3=¥2R)
IT¢ISICeE3e2) RWR=14
IZ¢1SICeE3e3) RI=(1e=SAC/A?5)/( XS[3=x2A)
S=S5Re*SAS5+RWR

S9=3%4S5a3«341

281=34141332654

SR=S’ePAl/NCHBY

SH=3Me3a1/NZ43Y

RTTURN

ND
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22

SFP3IVJTINI TLINTLCYINTGKITRL)

JIMINSLIN (3TCT)

CIMMCY YCCCoeS3ETAR2

SIMMON XITHMC233) 94X ETNC202)9ANS325(¢200)45AC2(203)

COMMON CAVX(190)eZAVYC150)93ETA343ETACKXCCCoNSAVLF UMy VS
COMMIN AJC10D) o134AR2¢NC43Y933TANCLIIG) 93ETANZCLISD)932TANZK1I00)
CIVMIN FLAPANIIZLTAI3AP oA TALe AN

SINMON S3ETA9 XXM IC?TI9SARCOI(313)

SIMAIN LD aXAeX3g X e TANGeI 29l e Y39 d3I0SeX 3245598316395 42L 84083
CIMMON XSNCT)e SeZeERCOYYY o XMy ITTRAGSXSITUTI ¢SXSIOQUTIaYXS(T)
COMYON 2SEZeLPe3SARCLS1I3I)¢3ACICE13IoL244D2

SOMMON SETANCS13293ZTAMCELS) o IJelLPKeXII(200) ¢XJJC200)4X3IX
CIMMIN XRIJNI9A2434323392222

COMMON AAAA92333920CC00430339C39050754JS50100)9d3833(250)9NGAUS
SUSRTGJTINI TUINTL CALZJLATIS THI [NTIGRALS IN F(1)

I348432 =2 2 33 34332 _eZeTdlase

ISmaR? = 1 FOR R0JINIII Lele JILSe

I7 F21.S HAVE R2J432) Lefey C4Z3YSHIV=6AUSS

JJAIRATLE

SJAIRATURI TI2%JoA AN NIT 33 JUSEZle  SINCE 3ETA

IS NOT & SY2QTH SYNITION.

NCA3Y = NJYSE OF C4I3YSATV-53AUSS JJAORATIRI ZONT20. 33INTS,
241 = 341315392534

I17CIC21eE30) 32 T2 3

J 703 I3 = 1e7

XST(II) = XSNCIQ)

3 12 12

23 11 IrM 2 147

XSTCI4) = ¥YXS(I+)

TIINTINJE

IN1 = (XST(1)+1e)*e3
IN2 = (XSTC1)=1le)*ss3
A11 = (CN2=XST(2))/INY
A1Z2 = (3N2-xST(3))2/23NL

3] CLSTLLI®X3T(2) 1 0
SMES=(XST(2)=XST(1)) 265

431 = (3C35+1e)/2435

A32 = (~525+XST(3))/7vsS

FIA3 = (XSTU3)=xST(2))*as

TL13 3 (XST(3)+xST(2)) eed

431 = (FC13¢1e)/72A5

442 = (SCL5=«43T(1))F72A5
SPACE2 = (XSTE3)=xST(2))/.P4M
RIA) .29 FIR T4 SIZIND AR,
LFC(KCTRLe3Z02) 35 T2 1800
I17C1Je3Ee2) 63 TJ 123

CSPACZE = (leeXST(1))/7LJAT(_PL)
TIPAZI = ISPAII/FLIAT(_ 24« 34Q)
13% = 1

NCHIK = =1,

S3ATISISPACE

33 20 ICHBY=14NCHBY
NICHINZ43Y=ICH3rvel
AJCICH43Y)ZZISI(2oNC4=1)ePAI/(2+4YCHBY))
RCSI=INI» (T 243Y)+0N2
[SCITIAeZdel) 33 T) 533
IF(XC4CKeIZeXKSI) 6 TS 21
I17C(I0%eGEe.PX) S2A4C02 = F52a2C
XCHIK = XZHTKeSPAZE

1J% = [JMe}

o




A i

33 T2 22
S RC3I EXISTS 3Td xXSICIO4=1) AND XSICIOM)
21 JINTINJE
I3MA = J0O%-)
33TANCICHIY) = 3ETANCIIW)«(3ZTANCIIN)=3ETANCIINA))
Xe(X<S[=XC4CC)/SPALE
33TAN IS J3ZD ®JR S4Z3YCH4Iv~53803S INSTEAD 0= 3ETAN.
30 TO 20
438 33TANCICZH3Y) = SBITA
RITAN FIR ITSRAgEAel IS 32ITISIZD [V JF3Iv1e 4
20 CONTINUE
130 ZINTINJEZ 1
IF(CCTRLeZd04) 30 T &
I3 (KT el3e3) GI T 3
f [T (KITRLeZae2) GC I 2
I tIS4ARPeZIdei) 30 T 10
YINT = Qe
30 110 154 = 14NCHBY
837 = CAJUCISUMI*ALL)/Z(AJ(ISINI+A1D)
110 YINT = YINT +@3TANCISU)«SIRT(ASZ)
YINT = YINT#PAI/NZA3Y
3) TO 100
. 10 ZONTINJEZ
FA05 L3 42 ZASE 37 488J.IN3 VXTI Le Ze o ]
NOJF 0 3
XZA 0o
CAae JFSIMLICYINTONITyXSA)
< X2A I3 JUMMYe IJNLY JSZJ FIR T(S5) INIXZNEMe
3) T3 100
2 TINTINJE
. LZA=0e
S XZA IS JUMMY,
[SIC=2
CA.. [22(334SUeXCTAWISIO)
YINT=3%
3 T 109
3 CONTINUYE
eseas=af¥yTI3A4. FIR 13
AJON) IS CALZULATED AND STIRED
YINT = Q. X
33 120 ISJY = 14NZH3Y "i
A31 = le=aJCISJOW)
A32 3 (AJCL3JM)eA31)e(A32-0JC1I5J4))
S3A32 = 533T¢€Ag)
A3C = a31/334a32
129 YINT = YINT+ABC
YINT = YINT#PAI/NZH3Y
53 T2 1000
cee=eINTIGRAL. IR o
SINIT 3ETACN) 3TdN 2P AND r&r aARE
EXPICTZD T) BI ALWAYS SMOJT4e USE SAUBSS~
SH4E5YS4ZY FJAJRATIRI XM _ ke
AJCN) IS ALREADY CALZULATED.
17 THLS IS TRZ SI3ST ZASE 2% 3ITAN2.
USE & CONSTANT 592 3zTan2,
33TAN2 1S JSEJD FOR Z4ZvY=34JSS INSTIAD OF 2ITaN2e
& CINTINJE
ISCITZRAL53242) 50 T 150
I(1Je3Ze2) 62 TJ 181 -
SEZTA2 MJST 8Z RZAD 0 THE SIIST UN,

4

(RN

(TR TR Y NS NENY RN N S]

1lle




33 183 TC43Y 2 1eNC43Y
130 33TaN2 (IZ43v) = S3:ITA2

NS21=3NS2+)

33 1835 1JdZ=14yNS21
138 3TTAN2CIOII=SBETA2

33 TJ 181
150 CONTINUE

IS(lJe3Ze2) GI TO 131

1394 =2 1

XIRsK = XST(C2)

33 173 1C43y = 14NCH37
. N<SI = FCASeAJCIC48Y)+~C15
132 ISEXCH42Ca53ZexX<SI) 52 1) 151

XCHIK = XCHCK + S24A%%

12499 = J044e)

32 12 13¢
151 CINTINJE

L8 = [J9vv-}

B3TAN2CIC43Y) = SETAN2¢IOMW)

10(BITAN2CLIIMM) =3ETAVZIIIWMA) ) »tX<SI=XxZ4CKIZSPACI2

ILM=ICHBY

X{SI = “2a3*AJ0(CI.v )e=013

dRITZC502350) [_Me33TANII ") ex(S1
250 FORMAT 15X g [209l3e29e33TAN2 0eE14e7 42X e X<SIZreZ14e7)
173 CINTINJE
131 CSONTINUZ

YINT = 0o

03 133 ISJY = 1eNTH3Y

AJ1 = (ZETAN2(Isuvre2alde(1,4AJCIS34))

A32 = (AJ(13J9)+a481)2CAJCL[I3SJ%)*a42)

S3432 = S33T(AB2)
133 YINT = YIND « A31/53432

YINT 2 YINT#PALIZNTA3Y
1330 ZIONTINIZ

RITJRY

NG
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Seemes{21(X3D)
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SJRROJTINE CAVITY (X2Z.722)
TAIS SUARIJTINE IS CALaId FRIM IX3NIN 53 =(5)e.
JIMEINSION CAEXCLGO) o SCEY(137)0ANSIL(100)95312C¢10D)431C313€100)
JLMINSIONV SICHI&t1BIIeXSTLT)
SIMZNSLAIN CAVLXC13ddecAvYYLLOD)
COMMON YCCTCeSBETA2
SIMMIN XITHC290) ¢XITNL220)94AN532S¢220)45ARC2(22))
COMMON CAVXCI00)oCAVYCI00)e3ETASIZTACXCICONSAVoLPUMYNS2
CIMMIN AJCI0O) ol 4A 2903y 433TANCLYII)e3BTAN2(1I0)e32TAN22CI0D)
SIMHAIN TLAPANCIELTAG I3APeA TALyGANMY
CIUMON SATTFAXXM9ICPI¢SARCOI(513)
SIMAON LD ) e XA 3e X o fANIeI 29l Zo Y0 3IS3eX 313593155454 LS40SS
COMMON XSV(T7)s CLIleERIAYYY o XMy ITERACSXSIO(TYI ¢SXSIDOC7doYXS(T)
SIMMIN PSIZeL29SAT(513)43542320(313)0L2%y02
COMMOY BETAN(S13)93TTAYM(E13) gl oKy XII(203) eXJIL200)¢XTX
SIMYIN XRIJVIeA2AA 9323342222
SIMMON AAKAYB3BEelCIlyADe339C3903eTTAJSC100) 0d38J3¢1C0)0NGAUS
IS T4E CavITY IND 2JINT ZA_CJLATID IN SU3. CaVITY.
o O 23303z.1TV)
SOEL SINCGIELTA)
241 3131392634
2 1 LJA=1e7
1 x3T(L2d) YX34.0A)
SI61 SGFC1a¢<3TL5))
SoC1=AL0GCleeXST(S))(242PAL)
NCAJ=30
NCAV1I=NCAVe]
SAVS (XSTC2)=XSTC1)23/NZAY
-ZAVE THE _AST 2JINr 2F «xSI
SINGJLARITY IR 3[v3.% 35313,
2 (.4 levCAV]
XSTCL) «CAVS» (KL ¥v=1)
43T )7 J4ZIGA 3ITAas 24l
(KLMeEJel) G2 TO 3
T %eZ3eNCAV1) 32 IJ 18
SALCJULATICN, SAL.ING JDFSIWtL.
(1Je3Ee34) G) TJ 75
NIE s 3
Sheo JTSIM1ICANSINISTeXZA)
ANS I3 A SJ2.JTIJN FIR IZ1(AZl)ae
I (IJeE3e27) ANSIIIKLW) ANS
33 T3 7¢
75 ANS ANSI1(K. M)
s Zo8fINJE
ceee [22€X30) ZALCJALATIOIN,
I5€1Je32e34) 30 TO 77
1312 = 1
CALL IC2(SReSMeXCALISIC)
I¥LY SR IS UTIL 1ZZD-- Su IS
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JFx<=31+32

DIVIFXX/DTxK

17z1Pe2

Z3ASSIIIV/IXL)
1°Ct2euZ0e00UC01)ed0(I>e23a233) 30 T2 5

33 T3 &

ElzafJeBp e XKeCiULXLC208UX<(]

S2T3EJec enaUny e3 g3 Jex42

EXINK=CX

EXKZFLl*(F3/72=CY)

31s€2

J23(J1 =732 (228U 5,2)3U*XL) )/ 1 #e2
JFeL<=)1+02

JIV=FXX /D7 xK

X{z=x<=21[V

1231P+}

Z=A38(21Iv/x<)
17€(ZeC00000001)edRe(IPaZ34202) 32 TD 6

3 125

£23s3x<

1F (CXxelLEee2) YCB=A2KAUPXK*3235JeXK2+C2CCU»XK3
I Xeulo0e8) YI3SAAAAIR (807300 XK+ 73anXKHo2e#X<2)+33B8) XK
X #CCCCU»xKS

17 (CleGTaeB8) YCBzA3J)e38JexK+26JexC 2423}
RITURY

£ND

127




-
-

SJBRJJITINT ARCS2(S24XZ4YC)
COIMMIN/EQL L END/XNDDWrYID
COMMON/ZUPPZIR/7A2AAUe323BUeC2CCJ0AAAAJSBEBBUWCCICIoABU9RBY4CBUIBUY

(X33 IS 43 INIDPJINT I TAZ J32I3 =0l. JFFSET

SX2)=xx30

X4I3420.

CodasSTe

XINZRI=(CXJJD=XC)» /S50

¥ (XINCRFoLEele) XLVNIRIT2=LINIRYT
Is112=1

S$2=0.

J) 2@ IINC=1e350

XoChzX4IG64

XKAL543C Jd*XINCRT

SALL ARCLINCSoeXLDdoX4I540IS112)
$2352+8

RTTIRN

Nd
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w

SJBRQJITINE ARCLENIXSSeXLoeXxHeIS112)

SIMMON YCIZeS3EiA2

SIA4IY XITH(200) oXITNC220)94NS325(220)9SARC2(20D)

CIMMJN CAVIU10C)»eZAVY(100)93ZTA393ITATeXCICoNZAVELPIM9NS2
SIRMON AU(12390) 915443203y 33TANCLIO) oBBTAN2CL30) 932TAN2(L00)
SIMMON FLAPANGIZLTAS I AP oA AL 3AMMY

ol 1L Jo '] 3IZTA 9491231 43a3232¢313)

COMMON IDULe XAoXBoXZeTANGeE29YCoYieJIIGSeXLBIGSeBIGSeSHALS,OSS
TIMAIN XSN(T7)e CoZeTRCGYYY o XMeITZRASASIICTI#SXSIIVCTI oY XSLT)
SIAON PSIZeLPeSARC(313)4SARCILIL13) 9L PU40E

ZINMON BETANCS1I3)93ZT1a4(513)20 00l 3K XI1C20C) ¢XJJ0200)9X3X
SIMMONV XRIJINIeA2A29323392200

COMMONY AAAAG3333¢CCCCyAS933¢C3+38¢T3AUS(100)94G8USC10034NGAUS
JIMINSION TCO100)9d(130)e%L230)

N=NGAJS

1) 3 J=1leN

TCJI=T5a4S()

diCJ)=d3AUS5C D)

SJuzCe

JJ 2 J=1leN

SALL TI2(TCJIeFlI) et exdel31I2)

SIM=SJMed(JInF ()

xX383Su¢

RITIRN

ING
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i

$J8J7
S2MMIN/
PR L B

b L L IR

CIMMON

SI440N

SIMMON
L L L]

CIuM0N

23MM0N

PPLL L

CIMMUN

SAM4 QN

CIMMON

L=
X3z{ x4~
SxPzSaR
(222x%e
I¥3(XPe3
I1¢xPe,
I¥¢xrPal
IL=Lhe/
22=3833
P32e54C
£ ¢l
17 ¢1s81
I ¢1I351
33 Tl 2
21z=e3
2223233
P3z2erC
I (431
I# ¢Isy
1 (131
32 TO0 2
SINTINY
21:=42a4
P2z2er3
ES-E3- XY
17 t1s1
1= (151
i® (Is1
33 1) 2
31235

P232e*C
2323 4e)
s t1s1
17 €151
[ (31351
24231 eP
:ngng

INT FC2CT o 9x_gx44[5112)
UP3E/024A4U93233U902220J0AAAAJBB3EJeCCSCJeABIeRBIeCEUIDBY
YCTIeS3ETA2
KLT4C230) 9 ITNC233294N3325C2)0)¢SARC2CL20D)
CAVNLL0Q) aCAVYCL100) e3ETAI93ETACCXCOCONZAVILFYM NS2
AUCL130) ¢ISHAR29NC43Y933TANCLIO0) ¢BBTAV2C100G) «32TAN2(LOD)
FLAPANGDELTASI5APeALTALeSAYL

SITTA 4 1eIT21¢3A122%431
I0Je o XAOXBgXZoTANGeE 29l CoYleJ3IGSeXL315S¢BIG3¢5MAL,Se0SS
XSNC7)y CeZeERCYYYYox My ITZRAGSXSIOCT) ¢SXSIJVCTIoYXS (T
PSIZe?93A3C0(513)9503203¢513)9.?%eDE
SETAN(SE13)93ITaMCS13) vl JolPXoXIT(200)4XJJ(208D)4X0X
XRIJNDeA28A932339C22°
AAAAGBII39¢ il leAB8939¢C3006¢T35AUSI100)ed52USCI0020NGAUS
1
X)) *TwaSe (el _JInye3
Tex?)
.2
feed) 30 T2 1
Tee20ANDIICINIATIe))
Zee2) 33 T2}
JoetirewSX 2= gr3)wpanY

33 T %

CClrsx?

[2eZdel) 21303073 a*3enSX?=4542X2)vAAAAY
124231y ©2=3333Y

126423e1) 23=245+50C00J478x2

S5QIMC2o#XRIINII #SXP+A24A
«3(2%1,43
2CTexXP

1242361)
I2eZ3e1)
1242341)

P12=e3¢533T(2s7(JINIIISX2+42440
P2=323BU*SX3*l4:2
P3x242C2C2J0x?

233~ XP

2SI ex32
I12+Z3e1)
12653 610)
12+2361)

P1=a24AU
P2224#5233)e12
P3z34022020%X22

-

By ?

§w(?2

12eZ3e1) P1=33J
12eZ3el) P2z24#28J0x?
I1202Gel) F3384¢28Urx22
2+23

"2

PS5T1lerPa2

§33:283%
Ez(XMeX
AITIRN

N

f(335)
L)e525e,5

(9]
!




[ SO}

W ©

SUBROUTINT MOSIZ(Ae3¢ER19ER2ZeXeJeXL2A0ISII2)
J4z0

L1z

X2=3

Jadel

IFtJe3E800) 30 T) 3

CAo. SQARC(IFX19XL2Ae(1eIS1[2)
ZAL. TARCLPTX24XLPAe(2¢]I3112)
X3I=K1e(A2=(1)ePEXL/(A25X]=PTX2)
Chao TARCCA25AZ o 2AeY39IS112)
[Z(PFX3)102e¢3

X2:xX¥

X1=x1}

I¢a=3)10410+11

Y3i3~IR1

I5CYeuZele) Y=l

3) 3 12

Yzx3+ZR1

SALL TARTUITYeXx.O8err]3112)
IZC3FY) 34242

Xl=x3

(2=x2

IZCa=3) 20420421

Z=x3+231

G TO 22

Zzx3=2I31

CAL. SART(2TZ¢X.PReZelS1I2)
I17¢3F2)24243

32 12 ¢

23z A3S(PX3)

[F433=232) 3249504

X=x3

32 0 7

dRITE(Be3) J
SIRNAT(LIX924d=91 D)

sTa?

RITJIRN

N3
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r‘r—'—t— g e P Y0u it POOA e ot e .

FTINSTLON AITCINOXCaTYoXoN)
g JLMEINSTIIN <KLYo vr(i)oZ2C21)
17 (NJ1ele2
1 ALTI<INYYCL)
RITJRN
2 17 (Ne3Te23) N=20
AEAR 3¢
3] 3 (=144
3 22¢K)=rY(Q)
30 % [31eN
2D % Jz[en
& ZZ2CJL)S2ZUI) X =XXCID ) 20220 J01) =220 1))/ XXCI+2)=XXC]))
ALTC<ENSZZ2C(N+1)
RITJIRY
N2
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12

13

[V
[V )

"~
w

E38

s

(3]

33

E2Y

SJIRJUTING JZTIRY (LeNed)

JITIRY REVISZIC 02-28-73

L YO |

DINENSIOY a¢50950)9SaVIA(504502)
LF (¥ oS3e 126D TD 33

C 3 1l

NY = N

33 3 J = 1NN

30 91 = leNyN

SAVEACLWJ) = ACLIyY)

< =21

3 T3 13
< =K + 1
I =2 ¢ +
- 3«

33 T2 17
L 2 f «1

IF (A3ISKSAVEA(I <)) o5Te A3SCSAVEA(LYKI)) L = I
I Cf eNIe NYVI3D T) 16
I (L eE3e¢ KMFGJ TD 23

J =«

*Js I[NTERZHANST

30 T3 23

FEE A S

SAVECJ = SaAVIA(KeJ)
SAVEALCe)) = SAVIAC(.eJ)
SAVEA(LeJ) = SAVEKJ

£ ¢J oNZe NWISD T2 22

I ¢+
33 T 31
I =1 +1
SAINTINJE

IF (SAVEA(Ke4) «Z3e Be) 32 T) &g
T SAVEAC(I#€) / SAVIAC(Ke()

AVERLIeq) = Qe

= < ]

9 T3 3%

J s J +2

SAVEA(IeJ) = SAVIA(Ied) = ¢ & S5AVEA(Ked)

1F (J eNEe VN)3J3 T) 35

{7 1 oNIZe NWI30 TD 30

I (€ eNZe (NN=1)132 T2 12

) = le

3Jd 43 1 = 1eVN

Jb =1

J = ) « SAVEA(I WD)

I

"
3
J
3

T CA8SL3) eiTe laI=38) 53 TJ ¢§

IVKINUE

J =) «

RITUAN
J 2 A(1a1)

RTTURN

2 2 De

dRITZ (6e431)

FAIIMATC/ /59 TERRDIY MISSAST 2304 JETIRMGT/
SKeTAATRLK [3 3LV¥3J.4%e JITIIMLNANG SET = Jat 77}
RETURN

Nd
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(AN

SJBROJTINI 3B3ETACXCe3ETA,LS112)

T413 SIVES 2ETACX(XSIM).

COMMON YCCleS3ETAR

CIMMON XITWC20C) e ITV(22009aN3325(2)0)9SARC2(203)

COMMCN CAVXCIPA) o CAVYC(L00) o3 CTA293ETACIXCIDoNSAVILPUMNS2
SIMMON AJCL1I0)eISHAR 79 NCH3Y33TANCLIO)¢3BTAN2CLIGD)¢3ITAN2CICO)
SINAIN TLAANGIZLTACIIAP e 75N

COMMON SBETAXX4eI1C?1¢SARZO(513)

CIMMON I0JLaXAaXBaKZgTANI9I 29V Ca Y9 JSLGSoKL3I5Se3L6Se3MALSDSS
COMMON XSNKT), S.ZeERCIYYY XMy ITERAGSXSIDUT) oSXSIJI(T) 0¥ XS(T)
CIMMIN PSIZen?93A3C(513)95AR2J(513)9u?MeDE

SIMMON BETANCS13)48ITAMCSI3) ol lolPCoXII(200) 92 JJC2002¢XIX
COMMIN XRIJVDeA248932339C2C2

SIM10y AALA9F3529 0020 A3 9339030089 T32US(130)9d58U5(100)eNGAUS
£31=5+£=3

E32335eI-2

17¢IS1lI2eZael) 50 T) 28

[31123C FJ3 Sle

1 F2 S2e
?MAAZ _PM-]
548.3=254%2(.P)
170 Pefiew®1) 30 TO 10
J35=288]C(.2)=5ARCLL3e]1)
XLP_A=XX
3} T2 21
SYALS=SARZ2(L?)
I LFeS@el)30 T2 11)
X.383KX
JISS=SARC2(_P)=SARC2( . 2=-1)
SINTINJE
X1A=XLPA
X133X18+4031
Sal. TAPCUFAReX.PAW(1391I311I2)
I(FARGLTeCe) GO TO 3
XK14zxls
30 TO &
SAn. MOSECIX1AeX134IZ19E20(xeJITex.240I5112)
5 TO 11
A(=0e
33 1C 11
XXsxCC
SA.L 3MLPI(XXeYeRIITAGLSLIL2)
RETJIRN
N
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(X 4

SJ3RVITINI SACCFAR 4229213 ¢IS5212)

CIMMON YLIZ.S3ETAR

SIMIN XITHC203) oxITVC200)4ANS325C210)+58ARC2€20))

COMMON CAVXC100)eCAVY(100)e3ETABGBETACOXCICHNTAV e PYM9NS2
CIMMON AJCL1002 oIaHAR2gNCHIY933TANCLY0)+88TANZ(L100)¢32TAN2C1I00)
SINMON TLAPANIITLTANISAPeATALeGAYYY

[L L] SBETA9XAM9IC3] 9 SARZ0IC313)

SOIMIIN LOJe e XAaKAe Ao TANSZ 2979 Y9 3 WSeALBIISeBIGS+SMALS 0SS
CIMMON XSN(T)e CLIeERCOYVY o XMy [JTERAGSASIC(T) ¢SXSIVOCTIoYXSH(T)
SINMO0V PSIZeLPeSAYICS13)¢34302(513)924402

COMMON BETANCS13)¢3ITAMIS13) olJUel2Co XIIC200) eXJJ(200) ¢XIX
CIMMON XRIJNDeA2AA 932330252

SO0V AAAAYB32345CICeA39330039030T5AUSK100)¢d3aJSC1002eNEAUS
I7CXL24eE30213) 32 T3 )

Sha. ARCLINUX33exL289(13405112)

32 TO 2

X3320e

CINTINUE

F4&3223338~-x583

FITJIRN

EvD
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7.0 LISTING OF PCASLDW

PRUSRAY PCASLOWCINPUT QUTPUT9TAPESSINPUTWTAFESSSULUTPUTWTAPETSTAFI L)

NCNLINEAR PRAITIALLY CAVITATING CASCAJDE CALCULATIOINS.
571771578 PRUGRAMMED BY Ce FURUYA.
e===3RJ9AM QEVISEZ FIR SIXED CAVITY LENGTH VERSIJIN ON 5/15/78.

OPEN wAKE MODEL (B/16/1979)

T4IS MOCEL USES TG STA3E JAKE (10/3/1979)

VOO N

(BN N ENS]
woa g
S a e

-—

"~

[VIN3])

(YA
o

[V

o ow

T

DIMENSION YRE(B) oXZ(3) ¢ SETANO(S13) o3 ETAMC(E13)e2ETAZ2(100C)
DIMENSION SXSI(2)eXXX(512)4CP(E1D)

JIMENSICN FLC2ud) 9FIC2000eC32010 1) 0 XX2L201) 0TL2012%)4F0C2(S
COMMON/FOILEND/ XXDDeYYCDED

COMMON/UPSER/AZAAUGZ 23U CoCCU0ALAAIWREEBLGCCTC vacueE L allualEL

C MMON /CVTYL/CAVLENSEIGSE
GVMMON/FREECAV/YFREZ Do YFREED
CDRY"\/-E-TAD/_ELT(:'.)
COMMCN YCCCeS3ETA2
CIMMON XITMC27 T3 oxXITN(2 .2) 9 ALS528(2T0) 4SLRL2(277)
COMMON CAVXC1GC) 9CAVY (17 ) o SETAS «BETACOXCCL NS AV ILFY Y iiTL

CIMMON AUCINCY oIS4LP 24l CHEY ¢ BSTALCLIT LY 9 28TANZ(I ) 9EETANZ(LI )

CISMMON rLADAVcD:LILQJﬁ'FtALFAlQuAﬂMA

COMMON SECTAeXXYeIC?TeSARCL2(ELY)
CI¥MONV ICJueXAexBaXC oTANGoL’QYCvY?oJ IGSeALSiI0SeEIRS ¢SHELE
COUMMON XSh(E)s CLEWERCOYYYoarMeITERACSXSIO( ) 4 SXSITO(E )

CIMMON >SIZeLP¢SARC(S1I3)eSASCI(EIIIeLTY 0L
COMFLe STTANCEL2) 9 BETAY (S22 ol JobPRKaYIIUZT ) eXJd (27" DarlY
CIMMONV xHOUNDA2AA432334C2CC

COMMCN 2ARAGEBEZeCTCCrAaceEcel3 9080 TSAUSHL ) ea"aJECIL ) aNGRY

COMMON/IPC/ESPACE

CIM¥CON/TAUL/JdTAY
AN=e=eeFd8 ARC 1 FI3 PER

NS STE O INTESSLILATIO VE

N2 SFACI2 I

N2 ZYCHEV= 58,LS

Fe 5

Ta . VIle #2122 Tr&T IF FIFST wav¥Zia
Ta TF ERILSURE FI2 TReT  IF FIRST wh¥ioe
Rz

G

NN

NG

2L (TGLUSCI) o I=UCGRUSZeNEAUS)

Al (a5AJdS(i)eiaNGAIS2eNGRIS)

oMb 2

T;AJS(I:)--TOAV>(\ 4J31-13%)

s 2AUS(I W)= tAUS(NGAUS=1G)

AR ITECSeS51) (TCRAUSII) ¢ I3NGAUSSNGALS)
edITE(H458582) (w3AUSCL)eI=N3LUS24004US)
FORYAT(4F2Ce20)

FIRMAT(IXeoTI)=eql (F1e3910))

RZIAD (S5e2%0) xx“

5

L

3 IcZ.Tasles
(08300 (CILTIJIoTEeid el ™)
AT(1Xemalldzeel (FLlTefelr))

L
B

" A
(4N AN W)




(8]

O o

OOuOun

w

TR

COYYelLCaxerT )isZellaE?

ReAdLAeR3E54CCCC
ABgcee L2937
o) KRUUNI eAZAR9E223,422CC
REAC(SeS55) AAAAUSER23UsCCCCY !
REAC (34530) A8UeBEJeCBUWCEJ
READ (SeS56() AZAaUe5238UsC2LCU
RIADtS 47952 NCABY
CEAT(E+1321) SBETA «SICTAZeSF4eRETA34BETAC
PEADC(E9551) LPMSyLPKSeLPM29IFLAGsIFTADSISRARF
RIAS(542C1) NIT ReMSTIPeMAXTIToNrK
READ(Se202) AL 1S e5AMMASHSILICS cAavLT®
FTAD(Z4225) JEvubed” 3
CLVLEN 18 4 CAVITY LEMSTH SPECIFIED.
33 852 ISI.TA=143
wRITE (ce353351) (TELTCIZELTAWI)eizie?)

wm
'Y
*

w2 ITE(548E53) k
23T FIRVATOIRD)

RTALA(Se50558) ESFACE
=5e TIRMAT(F1I{4%)

w
s
~1

w3 ITE(EeE55) ABeBBeCR4DE
a3ITI(E ST XQCJND.A"LAOCZEEvCZCC

PR

aITL (=e323) AAAAUS3I33BUeClCICCUL

eITZ(eq524) Achach-cutd-J

eRITIC24522) ALAaUe22330eC2CC0

wRITE(E 91228 ) LEFS 4. 2CS¢ySECTAGI?EA0y \ChEY
AR ITZ0841724) J590%eD7 e SFé

w3ITEZ(541322) S2ETAC

y

T2 TV AT (M g wAALAUSoa Tl ol Xav2r ST cegF ]l atelYyrCLClLUS 'trllcb)

S8 TURMAT(22r0avhdUSngF o290 ) 9o 23U egFl  gCalhe*(ZUS*oFllacalXerDiUsny
i F1ie3)

S22 SR AT Yo el 2hi v 1 ade2Ye*l28RUSeeFliabelX*L2CLUT"e"1le€)

330 FIFvaAT (é:" )

S31 FOF! &7 “re*CELTA(L vd)2*e7(Fluele2X))

35T c:”LT(2:"'R—"PE.‘sz"AALA="r1A.&'CXQ'=JEB='.=ll.é'ax"CC:c=.'
¥€1les)

E36 FORMAT( 2 X e A0S wgF 1 g2 ez Xon3bzryFl ebecevCizrg 1 " efelXavlczngF1
(s)

537 FUAMATCZ X g YROUADZ*9F 1 2eelX g sACAAS*gF L oo X o* 22582 yFlualeZ xerl
K2CC=egF1248)

735 FCOPMAT(FILL)

AAAAGESSEBeCCLCCARE CONSTANTS FCR 2-TIRY ZAMSERe ¥ AN SGPT(X)

cccces==CALCULATED FROVANOTHER PRIGREM CALLEC *CAMIER¢#=ecccvee=,

A2938¢C8 AND DF ARE COE®CICIENTS SOR SOLYRIMIALS FUP X GREATER TrAN ef e

C.D) AND CudDX ARZ NJa 2JvMY,

S4 IS LSED FCPR DETERMINING #4ETHIZR TD TALCULATE 2ETAs

1321 FORYAT(SEL1447)

ISLAG=1 NEEDS DATA JARDS FCR SYSICI)e Iz1e%e IRZAD MAY BE SET T £,
[5 15.46=" o DATA alllL 32 READ ITITHEXR F33W

JATA CARJe IF I2Zals=2

TasE2 o IF iREAS=1.

331 FIRWmAT(1C1C)
201 FORNMAT(G1E)
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-
-

24

[N S]

30 SIRMAT(4EL4T)
CEwDGe0F ARE ThE INCREMENTS FOR CERIVATIVES I CX5NIwe
J3531eC=3 8 DF=leE=~5 ARE JSED 2EFIE.
223 SJRMAT(IEL4sT)
1229 FOPMAT(S XeunLFMS el 0e2XedHLPKSe b 92Xe bR CETAZ9E 1407 o XoBRIFEACT il
X2Xke?NCrHDYSeg ()
ZeZl FORMATC(20Xe=EETAE AND BETAC AS FIRST GUESS=®e 17 4542XeFlhief)
1324 FORMATCIOXe3MDE=e€ 1007 92Xe3AD320E140793N0F=9E14eT 9 lY ob4HSFUzoELGaT)
1521 FIRMATCILX9*S3ETAZ2S"eEL4aT)
SSETA2=SBETA2*PAI/13).
3ZTAB=3ETAR=FAL/ 13D
SETAC=BETAC*PAI/1580.
~PAMILAM2=\S2
LFMMSLPM2
NE22L2M2
LEMM IS Sves
aRITECS92453) LPM2eI54AR>
L1435 FIRMATULIUXR o LPMISn g 342X 9r 348322043 14,7)
15HARF =" FIR SHARP Lefe
FIR RTINDED Lele
AZ38ETA«PAT/ 180,
93 IJKL=1lehITIR
PRICVICED CRCM Cx Ty 3UT IF TRI LCCS OCES NCT 6L THRLUTE
ITe FRFW LF PRESCT VALUL MUST 3¢ JSIz.

ALFA1D=ALFALS
SAMMASSGAMMALS
SCGLIS3SsCLIS
IF(vrLaE%el) 50 T2 24°
IT(NHKeEGe2) GC T3 241
SILIC=STLIS*CelvFLIAT(IJUKL=1)
32 TC g4
261 GAMMAD=GAMMAS+2.+#FLOAT(IUKL=1)
G TG 243
280 ALFAIDSALFALIS=Z+*FLIAT(IUKL-1)
243 CONTINUE
Xvzyyv
ALFALSALFALD*RPAI/15%,
33A%=14/82010
GAMMATGAMMADSPAL/12).
JELTAsSALFAL+GANYA
ELAPANSC,
WRITE(S9£55) ALFAIDe53AMMADSCL
556 SLRYATI1IXel6MINCIDENZE ANGLESY
XYZ9E1467)
dRITE(S4553) FLAPAN
883 FORMATI(SXe11HFLAP ANJGLEZ4E£168.7)
STOLL=Z26E=4
STCLS=EoE=4
€3C=1leE=2
CLEzleE=~0
wRITEC(09511) CAVLEN
311 FORMATU1ONe#CAVITY LENGTHZeoeE14a7)
SPECIFY HYDROFOILTS CHARACTERISTICS AND SEPe POINTS.
s=le
YC=Ce
X3=Ce
XAz=1e
Xx00=1e750CC
YYDD=AsUe3cU+CEU+DBY

IC
El4eTolXoenOANMAS FE14e7elX oSRSCLICIT

138




MRITECESC2)I XAeXBy ACoYC o XX00aYYDD
332 FORNAT (13X ¢SHCHIRDS¢Z 1407 02X o1 74UPPIR SEP. PCINT=ZoE144792X020HCONN
Xe PIINTU(XCoYCIS(9EL1%0TolHootl%eTolrd/* XXDD=vsF1CebocXo*YYIDSw,y
Y F10e8)
STAaT ITERATIVE PICCEDUREI
~eawwBASIC FLOW IS THAT OF FLAT FLATEw====, 4
tITZRAY IS INDEX FOR NUMBER OF ITERIATIONS. ’
ITERA=]
IFCIFLAGeEU“en) ITZRA=2
81GS=0.
XnlGH=0e
Xu06=0e
IsilIz2=0
XINCRT=XA/504
DO 248 IINC=1+S50
XuOwz=xnIG4
XHIGH=SXLOW*XINCRT
CALL ARCLEN(SeXLOwexHIGHeIS1I2)
263 SIGS=8[G5GS+S
C =«==FINC 3[GS2e====
z FIRST CALL SHAPE TO FIND A CORRISPONDING TO CAVLEN.
XCCC=CAVLEN
XTREECSCAVLEN
CALL SHAPECCAVLENSY8ZTA43)
wRITEC(542006) Y
2030 FORMAT(SXe*Y=ZeEl4eT)
YSREEC=Y
YoCeC =v
CALL ARCS2(SIGS24CAVLENeY)
wRITE(S4504) 31GSes1I5S52
5334 FORMAT (10X ¢SHBIGS=eE19e795Xe*3I3S2524E14e7)
T CALCULATION OF ThnE BLACE TRAILING ERGE THICKNESS.
CALL SHAPE(1e0¢UPENDI3ETAS3)
CALL SHAPE(1e09ONENDSBETALD)
THEL=UPEND=-ONEND
WwRITEC302001) UPENDoONENDeTHBL
2031 FORVAT(LIAX9*UPEND AT X=1 ==c=wayF5od 93Xy *DNEND AT XZ] w=ee=r,
X FSehe3Xe*SLADE TRIZKNESS AT X=Z1 ===w=ryf6eé)
STOL=1eE~S
LPMzLPMS
LPK=LPKS
LoMl=LPh=]
LPMIz PM=3 N
[221 IS USECD SOR JONTRO..ING FROGRAMS C FOR ITERe 1 FOR THE REST.
TIND XSI5eXSICeXSIFsAeAL 22 BY JSIVS NEJTONeS METHO0d
SXSIC13¥=xS1E
SXxSI(2)=xS1C
SXSI(3)=xSIF
SXSI(4a)=A wriIC4 IS THE COEFFTe JF MAPING FCNe
SXSI(5)=ALF2
SXSI(6)=SIGMA
S(SIC7)=xXSI5 (LOJER FIRST JAKE CZLIOSJUER 20INT)
SXSIC8)=XSIr (UPPER FIRST WAXKE CLOSUER 2QINT)Y
IF(IJUKL «6Ee2) GC TO 53¢
IFCIFLAGSEGSD) GG TO 779
INATIAL GUESS FJIR SXSI(]) IS =wcaccence.
READ(S59768) (SXSI(KX)eMX=1e8)
- 60 TO 162
779 READCIREAD9620) (SXSI(XX)eKX=148)
620 FORMAT(EF1Q0eT)

136 4

(ST HANENS N NENS NSNS}

(B}
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O rey vy

(ISR RNSNE)

o )

(A NSNS

529
621
522

1621

w
e
©

537
536

3c
37

355
6

[

00 621 IC=1.LPM
READ(IREADs522) SARCCIC)BETANCIO)
FORMAT(2E1467)

00 1621 IC=1.LPMM]

READCIREADe622) SARC2CIC) BETAN2KCIC)
IF(IFLAGeZ4e0) 30 TO 480

GO TG a81

00 482 IBT=1.LPM1
BETAMCIBT)I=eS5«(BETAN(IBT)+3ETANCIZTe1))
CINTINUE

ICPI=D

«RITE(6+4102) ITERA
FORMAT(LIOXN 91 44ITERATION NJe=oI2)

00 85C IRP=146

SXSIOCIRP)I=SXSIC(IRP)

IF(ITZRACGE@2) STOLSSTOLS
IF(ITERASEGAMSTOP) STIL=STI. L

CALL OXENESC(SXSIoSTILeMAXITeITNGDGeIF¢FFFa)

CONTINUE

D0 537 1Cl=1.8
XSNCIJ1)=SxSICIT)
WRITE(64539) ICleSXSICICIL)
FORMAT(1CXeSHSXSICeIle2r)2921447)
CSPACE=(1e*3XSI(1)I/FLSATILZK)
hCSFAC=0e5+CSPACE
SSPACE=CSPACE/FLIAT(.2M=L2K)
RESPAC=GeS#FSPACE
ABET==14+CSPACE*FLCATILPK=1)
ICPI=1

CPI=0 FOUR FINCING SXSI(I)y Iefes SXSICIN=YX3(I)2 1ZPI=1 SCP THE REST.

ULATION GF 2RESSURE JISTRIEJTIOY tC3t.

IS(ITERASEGel) 50 T2 36

03 25 I8=1sLPH%

BETANOCIBI=BETANCIE)

«Jd 37 I5314LPM1

3ETAMC(IB)=3ETAM(]IB)

DC 1SS IB=1leLPMM)

SETAG2(I8) = BETaN2(18)

CONTINUE

UU2COS(ALFAI+GAMMA) F/COS(SXSI(S)#5A4MA)/ESPACT
YTCISXS/)AMMAG#)IE(ISXS(SCC/IAMVAGYLAFLA(SOC=2UU

UU223UU2ee?

UZUL=SQRT(L1e+SXST(E))

@WUlSUCUI*CAVLEN®UU22 (1 +=CAVLEN)

QaU122Qwllee

CPuz1le~3aWU12

IF (UTAUGEZel) CPu==SXSI(E)*CAVLEN®(24=UU22)2C1e=CAVLEN)

00 25 LG=1.LPM

PG

SIND CPCASIP) NEXT.
eecewe FOR THE FIRST WwETTED ARC POIRTION Sle=-=-

CP IS 3ASED ON Ul AND Ple
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DO OO OOUOOONLLOLOON 1))

reridYer 0

LP=1 IS NEAR THE Tele
w?zLPY IS NEAR THE LeEe
IF(LFeEQel) 6O TO 321
IF(LPeEGeLPM) GO TO 52
S2EIX2(XITNCLA))

XITNCI) IS CALCULATED IN OFSIM2 OF OXFNIW FOR F(a).

32

521
522
25

Q23Q82%e2
CPILP)=1e=UU22+Q2
63 TJ 522
CPILPYI==~SXSI(6)
50 TO 522
CI(LPI=CP
CONTINUE

CONTINUE

EUNITNCC

o CZIMPLU(FC
139621X9PCYs2CX(NEKTI A=) 1-MPL(FT
)39911XeFCYsSCX(NEKTIAR)Y 2«MPL(FC
ECAPSF=)1(ISXS=221X

ECAPSF *e2-)1(ISXSs911X

ez )4 (PCY

YI=MPL(FC=)3(PCY
YE=MPL(FC=)2(PCY
YT=4FL(PC=)1(PLY

Y1(ISXS=)4(PCX
ECAPSFee2+)2(FCY=)3(PCX
ECAPSF*e2+)1(FCX=)2(PCX

ECATSF 2a7=)1(ISXS=)1(PCX

431 OT 26 )1eGECARETI(FI

431

-

evevrrnnetMAIN JNSERT 1000t e n e et 0t s e 0t e s a0t te 23 Rt SR SR P R A R TR AR RR RA NS ER SRR NN

c=====CF FIR THE SECOND AL S2=w====-
NUMBER OF CONTRC. PCINTS ON S2 IS FIXED
IN SUBRIUTINE IFSI4Se LeEes
FO0R 3ETa

531

€32
6310

verrespeneMALN

1138
1136

HALF JF THE PJINT USED
ANSGES IN COMMON = G2
33 680 NC2 = 1.LPuM1
IF(NCPWEGel) GO TO €81
I (NCP oEGeLPMM1) GJ T 682
G2 = EXP(ANSG2SINCP))
@2 = a2we2
C22(N22) = 1e=Q2*UU22
30 TO 6&9
CP2(NIP)I==SXSI(E)
30 TU 68¢C
CP2(NCP)I=CPY
CONTINUE

AF 4z ABS(FFF&s)

I tAF4eGEeSF4) GO TO 1135
3 TO 1134

sR1TEC(S41136)

FOPMAT(SXeeF(4) IS TOD LARGE TO CALCULATE BETA®)
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STOR
C FIND XxXX(XSIP) “IRSTe
1134 CONTINUJE
15182=9
{=====F]IRST B5ETA FOR ARC l===e=,
D2 100 LL3=1eLPM
LP=LPM=LLP+}
CALL SBBETA(XYXeBETASIS1S2)
AXXCLOI XY X
BETANC(LP)=BETA :
IF(LPeEQaLPM) BETABZ3ET
IFC(ITERACLECMSTOP1) 50 TO 100
wRITECS9101) LPaSARCLLF I o XXX(LP) oLPIL®I9BETANILS)
106 CONTINUE
101 FORMATCL1Xe2MI= ol 391X9SHSARCSyE 10T ol XeOHXXXZ9gE 10T 91X e34CP=9E14a7y
XIX9EHBETANZ9E14eT)

renonaewan tMAIN [NSERT 2ttt et a2 e 0 ettt R AN N R S AP AT EE R P TR R P P NI TR NP R R EN T IR T RN
*
*
----------BETA FOR ARC S2eemcaccsccccaanccnaccc=cas,
SARC2 #AS 3&IN CALCULATED
IN SJUBRIQUTINZ JFSIMS AND
STORED IN COMMIN AREA

(RN NN NS NN REN ]

Is1s2 = 1
D3 429 LL =1..PMM1
LP=LLP

CALL 33BETA(XYX9BETAGIS1S2)
I (LPeSGel) BETAC=BETA
XXXS(LP) = XYX
3ETAN2C(LP) = BETA
IF(ITERALLECMSTCPY) 50 TO 329
aRITE(89239) LPeSARC2(LP )¢ XXX2(LP)9ZC2(LPYe3ETANZ(LP)
239 FORMAT(OXe [ ¢ 3g1Xe*SARC2=79E14eTelXg*XXX2Swy
2E16eTalXe2CP22gEltaTolXovBETAN2S#9Z 14,47)
32% CONTINUE
429 CONTINUE

*
-

rorarneneaMAIN INSERT oo n s a e e v v 0 R Rt P R NN A AR EF AP P A R P AT E AN T IR AN R AT TN RN

rarerrrrnaAIN INSERT 3 000 e o st st d r A R F A R R A R NN R R PR AT TR AR T PRI NN PR P A RO NPT TS
*
-

SIND LIFT ANC DRAGe

cwewecee==F]RST CL AND CJ FOR S1 PART,
USID = SINCDELTM)
us0D = COSIJELTA)
Ux8 = SxSI(4)eucoD
UXE2 = UXBee2
30 165 ITK = 14LPM
IFCITKe53TeLPK) GO T2 108
X3S = =1 4+CSPACE#FLIAT(ITK=1)
60 TO 108

106 XPS = XSETeFSPACE«FLIAT(ITK=LPK)

138 CONTINUE
UXA = XPS=SXSI(4)»UuSID
JXAZ = UXAee2

(SN ERESNEREYNONSNENE]
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LN &)

126 O

(]

[EEEEE RN N NENENE]

PXXF = UCOD/(UXA2+UXB2)
DX = DGAPePXXDexPS/24A]
CoBET? = COS(BETANC(IT<))
SIBET1 = SINC(BETANCITK))
0510X = =EX3(=XITNCITC))+QuWlXx/UJ22
Gl IS CALCULATED AT JFSIM2 AS XITN(I).
AND STORED IN COMMON.
IF(XPSelTede) DS1DX = =~DS10X
XLPY1 = CGS1DX*CP(ITK)
FLEITK) = «xXLP1#COBET1
SOCITLY = XLP1SIBETY
135 CONTINUE
-=-==CL AND CD FOR S2 PART,
NS21=NSZ2+1
NS24=NS2-1
3AP2 = (SXSI(3)=-SXxSI(Z))/NS2
23 333 ITK = 1e NS21
XRS2 = SXSI(2)+GAFP2+(ITK=1)
UXA 3 XRS2=-3SXSI(4)*JSID

UXA2 = UXAwx2
PxxP = UCSD/(UXA2+UXB2)
DwWlX = DGAP*PXXP*XRS2/PAI

COEET2 ==LOS(SETANZ(ITK))

SIBET2 ==SINCBETAN2(ITK))

0820X = EXP(=ANSG2S(ITK))I*0«0X/uuU22
52 IS ALRIAJY CALCULATED AT OFSIMS AS
ANSG2S(I)e STORED IN COMMON AREA.

XLP2 = DS20x*CP2(ITK)
FL2(ITK) =s-xLP2+COBET2
FI2(I1TK) = xLPZ*SI3ZIT2

338 CONTINUE
SFACE = CSPACE
CoIFT = 0eS+CSPACE*T_(2)+De3*"SPAZE#FL(LPMY)
CORAG = 0e3+CSPACE*F)(2)+0e5+FSPACE«FD(LPMI)
00 111 IUA = 24LPM3,2
IF(IUAeGESLPK) SPACE = FSPACZE
CJIFT = CLIFTSSPACESC(FLIIUA) +44+FL(TUA+LI)+FL(IUA+2))/3,
111 CORAG = CDRAG+SPACE«(FD(IUAY*4aeFI(IJA+LI*FI(IUA+2))/3,
03 221 IVUA = 1eNS24s2
CLIFT = CLIFT+GAP2«(FL2(IUAY+4e*FL2(TUACLI+FLZC(IUA+2)) /2,
321 CORAG = CORAG+GAP2«("J2(JUAY+4¢*FD2(TUA+1)+FD2(TUA+2))/ZW
~=e==A0C THE FORCES OM CAVITY PQITIONS.
SUBROUTINZ XCYC CALCULATES
T4E POINT OV THE UFPER SLADE PORTION CORRESPe TJ THE CAVITY ENC POINT.
CasxCCC
CYasyccce
CaLL XCYCUXCCCBeYCCL3eLXAWCYR)
CLIFT = CLIFT+SxSI(&)*xCCCB
CORAG = CDRAG~SXSI(5)+YCCCB
~=~=+=AJJUST CORAG FOR THE BASE PRESSURE 2We
CORAG=CDRAG=CPW»THBL
e=e==XCCC AND YCCC ARE T4ZI END 2JINTS OF CAVITYy CALZULATED IN
SUEROUTINE CAVITY
STOIED IN COMMON.

*

rosanneeetMAIN INSERT I #0600ttt t 0 v et 0 0t et R RN R A A NN AR R P T F PR AN ART AN R SR TR

FING BINF IN 2~1.
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~
-

P2 OO0

[ERENERENY]

U2UL1=COS(ALFAL+GAMMA) /COS(SXSI(S)+GAMMA) /ESPALE
DCuN=CCSCALFAL*GAMMA) *COS(SXSI(S)I+GAMMA)
BINF=0eSeSINCALFAL*SXSI(S5)+2exGAMMA) /DOWN
BINFZATANC(14/8INF)
AINF20eS«PAI=BINF=GAMMA
CISTAR AND ALSTAR &RE 3AS3ZD ON VELOCITY AT UPSTREAM INFINITY IN (XaeY),
COSTAR=CDRAG
CLSTAR=CLIFT
UINF=0e5+SART(1a+U2Ul##2424+U2U1=COS(ALFAL~SXSI(S)))
FINF22e*DGAP*SINCALFAL-SXSI(5))/ (UINF*COSCSXSI(3)+GAMMA)) i
CLINF=CLSTAR*CCSC(AINF)Y=COSTAR*SINCAINF) i
COINFSCLSTARSSINCAINFI +CDSTAR®COSC(AINF) ]
CLINFECLINF/UINF e
COINF=CUDINF/UINFew2
WRITE(Se117) CLINF#COINF
117 FORMAT(1Xe34HCLINF OR COINFIFORCE/1/2RCaUINF#w 2y SxXeoHCLINFToEl 4Ty
X1XeoHCOINEZ9E14e7)
sRITECS54113) FINF

118 FORMATC1Xy34HFINF IS DBTAINED FROM MOMENTUM EGNeSHFINF=eE£14eT)
WRITE(69221)

221 FORMAT(1Xe4EH=-~=CCLL 3 CCOD ARE BASID ON Ul IN ALFAl DIREe===)
CCLL=CLSTAR®COSCALFAL)=COSTARSINCALFAL)
CCOO=CLSTARSSINCALFAL1)+COSTARSCOS(ALFAL)

ALOD=CCLL/CCOD
«ITE(S4131) CCODeCC.LeALDDoU2UL
132 FOPMAT(L1XeSHCCDD=9E14eTelXeSHCCLLT 92160791 Xe4nL/D=0E14aTv1Xe
X 5dU2U1=eE164e7)
MSTOP1=MSTOP=-1
IFCITERALESMSTOPL)Y 52 TO 140

decrrrrvenrvAIN INSERT 4 #onant et 4 0t t st e 0 2t e AN A S CE R R R E X TN R B IWNE AS N A ST ROy
L4
*
CAVITY SHAPE.
ALREADY CALCULATZID IN
SUBRCUTINE CAVITY.
WRITE(:4257)
237 FORMAT(cXew===CAVITY SHAPEe-=var)
NCAWVISNCAV+]
03 285 KCAV=1eNCAV1e2
23 WRITF(F4288) CAVXCKCAV )eCAVY(KCAV )
285 FORMATU10Ke#X=9gE10eTel0Xe#YZwgf1l447)
-
. {

ctreverenawd Al INSERT G 000 0ttt t r e at t s ar AU T T N R N E P P T E P NP R T T F AT E AR PO R P SRR OO TN

140 CCNTINUE
XCCC=0a
YCCC=0e
wEITECE4823)
823 FORMAT(//g#wmmoreccccaPPER BIEY SHAPLm==cammeet)
30 521 ISHP=1.51
X3402(154P=1)
CALL SHAPE (XeY4BETA42)
321 WRAITEC(E4822) XoY
522 FORMAT(SXe*XZ09F10e542X9?Y229F10e5)
REIND 7
WRAITE(74763) (SXSI(<X)yKX=148)

144




758

756
757

1758

33

42
428
352

[

28

29
333

FORMAT(BF1CeT)

03 T7é6 ICs14LPM

WRITE(74767) SARCCIC)BETANCIC)
FORMAT(ZE1447)

33 1768 IC=1lelPNM]

«RITECT9T76T) SARC2CIC) +BETANR(CIC)
IF(ITERACSESMSTOP)Y 5J TO 999

LPKI=LPK~-1

SPACE=CSPACE
HSPACE=HCSPAC
00 50 IM=1+.LPM1

IF(IMaEIel) 30 TO SI

IF(IMeEGeLPM1Y GO TO S5

IF(IMeEGSLPK1)Y GO T2 37

IF(IMeZGelLPK) GO TO 38

IF(IMe53TeL?PK} GI TO 93
XY==14+SPACE#FLCAT(IVN=1)+HSPACE
XZC1)3=1e*SPACE*FLOAT(IM=2)
X2(2)=X2€1)+SPACE

XZ(33=xZ2(2)+SPACE

X2(4)=x2(3)+SPACE

G0 TO 99

SPACE=FSPACE

nSPACE=HFSPAC

XYSXSET+HSPACE» SFACE«FLOAT(IM=LFK)
XZ(1)SXGETeSPACE«FLIAT(IN=-L2K~1)
XZ(2)=XZ(1)+SPACE

X2(3)=X2(2)+SPACE

X2€4)=2xX2C¢2)+SFACE
00 56 IK=1le4

YBECIK)=BETANC(IMeIK=2)
SETAMCIMI=SATITKENCXZy YBE9 XY 3)

30 TO 181
BETAM(LPK1)=0e5+(BETANC(LPK1)+3ETANI(LPK))
GC TO 151
SETAMCLPK)SCaS*(BETANCLFK)ISBETAN(LPC+1))
53 70 151

BETAMC1) =045« (RETANCL)*RETAN(2))

50 TO 151
SETAMILFM1)=0eS*(ZETANCLPMII+BETAN(LPK))
CONTINUE

CONTINUE

IFCITERASERSL) GC T2 ¢

DI 41 IE=14.PM
AETANCIEISBETANCIE)*(1e=XXM)+BETAND(IE) e XXM
DO 42 IFG=14LlPM1
SITAMCLIFGISSETAM(IFS) 2 (1 a=XXMISBETANO(IFG) X XY
D0 425 IFG=14LPMM1

BETANZ(IFG) = BSETAN2C(IFG)I*(le=XX"M)eBETAC2(IF3)axXV
D3 852 IRP=1.8
SXSICIRPI=SXSIC(IRP)I®(1e=XXMI*SXSIDC(IRP) XXM
ITERASITERA+]

IF(ITERASGT«MSTOP) GO TO 28

3) TO 160

sRITE(6929)

FORMAT(SXx926HITERATIOIN WAS TERMAINATED )
CONTINUE

STGP

END
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SJSROJTINE IXFNEW(XsSTILeMeled5e05¢7554)
DIMENSION SU8)ePt50e3) e X(B)9Ql508) ¢XRRICE) 9 XMIT(8)
CIMYON/JELTAL/OILT(343)
COMMON /CITYL/CAV.EN.313S82
COMMON/FREECAV/XFREZCoYFREES
SIMY0N YCICeS3ETA2
COMMON XIT¥(200) oXITN(200)44NSG2S€200)SARC2(200)
CIMMON CAVXC100)9CAVYC100)93ETA393ETACOXCCCoNZAV 9 FPYMNS2
COMMON AJC100) ¢ISHARDWNCHBY.BBTAN(L1DD)BBTAN2C100)43ETANZCLILD)
CIMMIY FLAPANGJELTA9ISAP9A_TALyBAYMA
CIv4DN SEITAeKC49IC21454RC03¢513)
COMMQON IDULeXAaXBaXCoaTANGSTP oYCoYReJBEIGSoXLEISSeBIGSySMALS,LCSS
CI¥MON XSV(3)y S IeERCeYYYeXMyITERAGSXSIO(8) oSXSIISCE) oY XS(B)
CIMMON PSIZelPeSARCI313)4SARCI(S13)I¢LPMDE
COMMON SETAN(S13)ePITaMCS13) ol el Ko xITC200)¢XJJC200)9XIX
SIMMON XRJUND9AZALe323BeC2CT
SIM4ON AAAAIBIBB9CC S eA5939¢C3¢I64T3AUSCLI00) ¢45AUSCIONIZNGALS
CINMIN/SPC/TSIACE
COMMON/ TAUL/JTAU
Pal=3el413326352
I=2
IT(ITZ4e.263) GO TJ 272
33 57 1IJu=1led
57 43ITECEe63) LLlJeX(IL N
38 FORYIATCIXN924XE9I2021)2021667)
272 CONTINUE
SI7z=le=2e*E.T(Ts1)
35 SI1=2eDE
31622206
I (X(7)e5TeSI7Y X(7)2S17
I7¢x(1)elTaSI1) xC12=28S11
S5I1105¢C1)+2e%236
TUX(2)oLTaSI10) %L2)=8110
S[11=x¢2)¢2e»D6
ISCA(3)ebTeSI11) X(3)=8111
SI8=x(3)+24*0ZLT(841)
17 (x(3)e.TeSI3) X(3)=SI3
I17¢x(3)4LToS15) x(4)=S5]16
SIS=(0e5*24I~GA%MA) (1 ¢=0602)
iT(X(5)elTe0e) GO T2 78
IT(X(3)e6Te3135) x(5)=51S
GO TQO 79
78 I7¢a8S(x{3)114GTeSIS) x(5)=2=51%
15 CINTINUE
I2(x$5) el Ceea001) X(35)20001
JY 5386 I1d=148
25 WRITE(6¢66) IlJdex(IIW)
li=1
leassasel (] )---'.-------------------.-------------—-----------------—--o—--
33 20 IK=148
20 YXS€IL)=XCIK)
% CUNTIVUE
£CT3L = 1
CALL F1INTLCYINT1eKCTRL)
z SJBIOJTINT TLINTL CA_SJULATES THI INTEGRALS IN F(1).
CCTRL = 2
CAL. FRIINT. (YINT2e4CTRL)
£CT. = 3
SALL TLINTL CYINT3.CZTRL)Y
<LTL = &
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Y

CALL FLINTL CYINT&4XCTRL)
sT]L=S
CAL. TL1INTLCYINTS54KZTRL)
<CTRL=S
Cabo FLINTLCYINTE9LCTRL)
CCC1=ALO0G(1le+YXS(6))/(2a+PATI)
CS1ZALIGECISCYXS(S)+3AMMAY/ZOSCALTAL*GAMMA) *ESPACE)
3SG6=SURT(le+YXS(6))
J2=COS(ALFAL*GAMMA)Y/LISCYXS(S) ¢+GAMMA)/ESPACE
U223U2ex2
by22l=1e/7022
Té0=SSG+CAVLEN/U2+(Lle~=CAVLEY)
TAUL 32ALOG(TWE)
Tal3SAT(le=Cle~YXS(3)=U22I)*CAVLINY
TAUWI=ALOGETND)
I (JTAULZ3e0) TAUWzTAUGO
I (JTAUeZuel) TAUWSTAUNL
FA = =CYINT1/PALleYINT2=(CCC1+42S1/PAI)#YINTZ
1+YINT4/PAL=YXSUI3)+TAJan(YINIS=YINTE) /2A1)
17 (IJeEGel) WRITE (59772 YINTLeYINT2«.YINT3eYINTS
70 FORMAT (l0Xgw===I19[29I2¢14 J7 T(1) ARAE===r44(E14rT7¢2X))
IF (IJeEGel) F(1) = FA
17 €lJeEGe2) 30 T2 3
I (IJeEQe32 50 TO &
2 (l1JeEGe4) 50 T3 329
T (1JeEQe3) G5O TO 321
F (IJeEGebs) 80 TO 322
Z({IJeERe66) 62 TI 3222
IF (IJeEQe400) GO TJ 40O
T (IJeEGe4B81) 63 TO 301
T (1JeE3e402) GI T 402
I (IJeEae443) 30 TJ 443
TYSSTANCYXS(S)+3Aa4nA)
DTw)A==TYS«CAVLEN®SS3/Tu0/U2
15 (JUTAUeZIel) ITWIA3=CAVLINSTYZ/J22/(Tuilnre2)
DTw)S=aS/J2«CAVLEN/SS3/TND
I (JTAUGZ3el) JITADS=3e3*CAVLIN/(TA19+2)
PCle5) = TANUYXS(5)¢3aMUA) ey INTI /A0 =1 o (YINTS=rINT5)/PAI*CTUDA
Plled)==YINT3/(24vPOIv(1a¢YXS(EIII+CYINTS-YINTS) /PAI«DTWODS
IJ =2
YXSC1) = X(1)+DELT(141)
32 710 5
I FIP = -FA
g 14 23
YXxSU1) = x(1)=DZiT(lel)
GJd T0 8§
4 F1Q@ = =Fa
PClel) = (F1P=F1G)/(2e*DELTC1e1))

1J = &

YXSt1) = x(1)

YXSC(2) = X(2)+*DELT(142)
33 12 8

320 F1P = =FaA
YXS€2) = x(2)=DELT(1¢2)

LJ = 5
33 13 5
321 F1Q = ~Fa
- Plly2) = (FiIP=aF1G)/(2*DELT(1e2))
YXS€2) = x(2)
YXSC3) = xC3)*DELT(1e3)
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IJ = ¢
50 TO S

322 F1P = -Fa
14256
YXSEI)=Xt3)=DELT(143)
3 13 8

3222 FlQ==FaA
YXS(3)=x(3)
P(143) = (FIP=F13)/€2++CELT(143))
P(le4) = Do
1J=¢0)
AQSXT=ABSIX(T))
YXSCE?)=X(7)¢DILT(1e7)243SKT
50 10 &

430 FilPz=Fj
IJ=%01
YXSCTISXCTY=DELT (17 «a3SX7
3 T2 5

431 F1lG=="A
PC(le7)=(F13=F13)/(2+#JELT(1e7)*ABSXT)
YXSC7¥=x(7)
TJ=402
YXS(8)=X(3)+DELT(L43)
5 T2 3

432 S19z=Fp
IJ=0e43
YXSCE)ISX(3)=DELT(143)
6D T0 5

433 F1Qz=Fp
PU1s3)3(FL2=F1QI/C2s*0ELTC(148))
YXS¢8)=x(3)

ceveef(2) AND F(I)rmvaverevmcnvnrrvarncararccurssvonsnrmancscnneras seee

Iy =7
310 SIONTINJE
XKKXTALOG(COSCALFALLSAMMAY/ZOSTYXSEI)+GAMNAY/TS2ACE)
IITCSKY/YAMMAS*ISCSXY(SOC/IAMMAS+1 ASLALSOCIGCLA
XX1 = YXSC4)eSINCDI_TA)
YY1l = YXS(8)#(C2S(II.TA)
YY123YY1#9e2
CIC1=aLOG(la®YXSLEE))/(2*PAI)

3N
AR R
PR E]
23
AL
X3’
MM
AR
XV
1=
1s
T
1s
i
1=
IF
1
1t
1=
if

1 = CCl1=-XXKX/PAl

= Qe
= 0.
331 vI3 =

led

e IMINTCSOLNReSOLVU4MIGQ)
I¢913) = SJuwR

I (MIQ) =

SOLNM

=z =XRR[(MIII/PAL
M o= =XMMI(MIQ)/RAL

(M[3eETel)
(MIGeEQel)
(M]GeETed)
(MideE3ee)
(MIQeEQeS)
(MI3eE2e3)
(116 e£3e8)
[EITTIZTI Y

C(JITAJE2e0)eANDe(1I3e5245))
(CUTAUSZGeC) eANDe(UIQe5ELS))
CCJTAUGZZ a1 ) eANDG1IRe5Ze5))

XRRR
KMMY

SINL1eXRRICUMID)
CINLe I IY)
XRRR «XRRI(MIQ)

X¥44e XMMI(ID)
XRRI(YIJI==XRAICMIQY/2A]
XMMI (ML) =s=xMI(MIG) />l
XRRICAIAI=XRRICMIZI/PA]
XMMI (4TI =X (413D 720

XRAIRZAIRI(1II)+TAJJO
XMMM XMMI(YIQ)*TAUWD
XRAR=XIXT (I3~ TAUNL
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LF ((JUTAUeL3el)eANDe(MIGeGESS)) XMMMS xUMI(MIQ)eTAVUEL
I7 (I1JeEQe?) JRITZ (35971) (XRRICIVoI=144)
I7 (I1JeEGe?) WRITI (3472) (XMMIC(I)eI=144)

71 FIRMATC1OXgw===XRITI(T)el=194 IF F(2) AND FU(3) ACwwwegsl(L14e7y2X))

12 “IRVAT(10Kgwewe=AMII(L)eIS19% IF F(2) AND FU3) AlE=w=eqgb(El4eTy2X))
XRR = XRRexXRRR
XM = xUMexquy

331 CONTINUE
Seee=alALCULATION OF H1(2ITAl) mewccae,

XSI®1 = XXlele

XSIYB = XX1-YXS(1)
X3IMF = XX1=YXS(3)
XSIMC = XX1=YXS(2)
XSI212 = XSIP1ee2
XSIM32 = XSIMBre2
XSI¥F2 = xSIMFee2
XSIMC2 = XSIvCw~*2
RRA = SGRT(XSIPLl2eYY12)
8 = SIRTIRSIME2evr12)
RRC = SGRT(XSIMF2eYY12)
23D = SARTUXSIMC2evr12)

THIA = ATANCYY1/XSI31)

L7 (XSIPlecfelde) TrHldA = PaleT4lA
T4I3 =2 ATav{yYY1l/XSI43)

1 (XSIMBelLEeDe) THIF = PAI*THIS
T4IZ = ATaAN(YY1/XS]147)

I (XSIMFeLZel0e) THIC = PALI+THIC
THIJ = ATANCYY1/XSIVZ)

IF (XSIMCelLEeOe) THI2 = PAI+THID
R1 = SARTC(RRA=RR3I*RIC/RRD)

TAITL = oSo(TAIACTHI ¢ THIC-THID)
COTHY1 = CIASKTHITY)

SITH1 = SINCTHITI)

F2C0 = RRIY(XRR*COTH1=-XMMeSITH]) AL AL
TICT = RRIC(XAR*EITAL4XMUeCITHI) oKX
I7 (IJeESe7) F(2) = ~72C0

L7 (1JeZfQae7) F(3) = »F3CD

I7 (1JeE3e3) GC TI 343

17 (IJeEGe3) 50 TO 3ul

I (lJeZGeld) 6GI TO 3242

I (IvueEBell) GO TO 343

I7 (1JeEGelZ) GI T2 344

17 (IJeEQel3) G2 T 243

17 (lJeEGeld) GI TD 343

IT (IJeZ2613) &3 T 347

I (IJeEQe4G3) 50 TO 403

I7 (IJeEGea04) GO T o804

IF (1JeEGea05) GO TO 405

I (lJeEGe406) 37 T3 408

TA2G = TANCYXS(S)+5444A)

X2xS= XRRIC1)eCIT41 « XMMI(1)eSIT41
ASXZ= XARTCLISSITAL + XMUMI(1)eCOTHL
RC1SR12CITHL

I51=RR1+SITHL

XRE6=XRRICSI+XRRI( &)
X1E6=XYMI(S)ex4I(s)
IR553RC1I*XR56-RS1* X155
R4552RC1*AU56+RS10XR55 -
3(245) = «31¢TA25e42KS

PC2e5) = P€2485)/PAI+2RSE*DTuDA

149




933

3(3¢435) = ~R1eTA25+x3xC

PC395) = D(2e5)/PAleTA2G¢RMT6»DTWDA
83Yz2e*PAl*(1e*YXS5(5))
PC2yB)=RRICCXRRICII*CITHIXMMICL)I*SITHI)/BIY+1R56+DT DS
P(39b)zFRI*(XRRICI) *+3ITHIOXMMI(L)eCITHI)/BPY+AMESe0TWDS
lJd = 3

YXSC1) = XC1)eDELT(142)

30 TO 330

FP2 = F2C0

233 = =300

IJ = 3

YXSL1) = XC1)=DELT(2,1)

33 TJ 330

2(241)
(3 1)
YXS(1)

(EP2=F2CI)/(24+DELT(241))
(FI3=FICII/(ZewDIiT (201 M)
X(1)

YxS¢2) A(2I1*2ILT(2,42)

I = 10

3¢ T3 336

22 = F20

£93 = F3LD

YXS€2) = X(2)=DELT (242

IJ=11

33 T2 330

3(242) (F92=F2C20)7(24¢20ZT 222

(FE3=FIC0)/(2e+DELTC242))
X€2)
X(IIGDELT(243)

P(3s2)
Yxs¢a)
¥XSCd)
Iv = 12
3 TO 330

P2 = F2C2

=33 = T3C0

YXSE3) = X(3)=DELT(243)

iJ = 13

60 TO 330

P(2e2) = (FP2=F2CI)/(2e+0E.T(243))
P(3e3) (FPI=FICOI/(2%DELT(243))
YXSCA) = X(4)e0ZLT(24%)

rX35¢3)2x¢3)

IJd=14

33 TO 330

FP2z=F2CO

F231=F3CD

YXSU4) = XC4)=DELTL244)

IJ = 15

3 T2 330

PC2¢4) = (FP2=F2C2)/(2e+DELT(244))
2(394) = (T33=F3CD)/(2e#DELT(248))
YXS(4)=x(4)

IJd=6403

YXS(TI=XCTI*DELTC207) ¢ABSXT

59 10 330

Fa2=zF222

FP3zF3CO

YXSET)=XCT)=DELT(297)2A3SX7

IJz404

30 T2 330
PC2e7)=(CP2=F2CJ)/(2+*DELTC(247)*A3S(T)
P(39T)=2(F33~F3C0)/C2e*DELT(I97)*ABSXKT)
r2SC7I=Nt)
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IJ=4035
YXS(8)=X(8)+DILT(248)
5) 7O 330
935 T22:=F202
£332F322
IJ=e0$
YXSEBYI=X(3)=DILT(2e3)
G0 TO 330 1
896 PC2eB)=(F22=F2CI)/7(2e#JELT(2+8))
I(348)=(FI23=F3CI)/(2e*DELT(343))
YxS(8)=x¢(3)
T TE LI LSRR R L R L L R T P R L L R P Y L L L L Lo L
li=1e
YXSE1)3X(1)+IZLT(4el)
139 CALL OFSIv2(ANS2)
I7ClJeZlGels) 50 TD 313
ITtIJecQel?) 5C T 314
I(IJeEaeld) GO TO 373
I¥(lveZaeld? 30 TI 313
I7€1JeEGe20) 60 TI 815
I(1JeZ3e21) 30 T2 317
IF(lJeEQe22) 50 TO 518
I7(lJaZae23) GG T2 321
IS(lJeZQe28) 50 T2 322
If(lJeEae23) 6O TI 523
i(1JeZe25) 30 TI 3524
I5(lJealGe261) GO TO 5241
ItlJeEae252) GI TJ 5242
IF (IJaEGe807) GO T) 407
I (1JeZGed08) 30 TJ #08
I7 (l1JeEGe4d3) 52 TD 403
If (IJeEwe4l0) 50 TJ 410
513 ANS2=ANS?2
1y=17
Y(S(1)=x(1)~DZLT(a,s1)
GO TO 139
314 4V¥S3=aNS2
1J=18
Pl4el)==(ANSP=ANSI)/(2.2DELT4,41))
YXS(1)=2x(1)
50 T0 195
575 ANSF=ANS2
h F(4)==¢(BI5S~ANSF)
1J=19
TASL2)=x(2) 20 T(4,42)0835(x(2))
53 TG 195
315 ANS?P=aNS?
Iys20
YXS(2)=x(2)=0CLT(a¢42)2ABSE(X(2))
33 TO 199
316 ANS3Q=aNS2
2(492)2=CANSP2=ANS23)/€2620I0LT(a¢2)0ABS(X(2)))
YXS(2Y=x¢2)
Ld=21
YXS(IISX(I)+0ELT(Me3) e x()
33 13 199
817 ANS1P2ANS2
1Js22
YAXSE3II=X(3)=DZLT(oe3)ex(3)
60 TO 199
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521

Iy
"~
()

524

52%1

427

"~
-
-

£3 8-

ANS13=aNS2
Plo93)==(ANSIP=ANS1I3)/(24¢0ELT(493)*X(3))
YXS(3IIzXLY)

IJ=23
IXSCAI=XCAIeDELT A 44) 2 ABSIXCA))
3 13 199

ANAZANS2

{y=24
YXSCa)=XCa)-DELT(444)*ABSIX(4d))
33 T2 199

ANBZANS2
Plugd)==tANA=ANE)7(2+2DELT(843)*A3SIX(4)))
YXSC4)3X(9)

Iy=2%

YXSE3)=x(3)*DELT(443)

58 T0 199

IVASANS?2

1J=25

YXS(S)=X(3)=DELT(443)

35 TJ 133

BNB=ANS2
2(495)==C(3NA=BNB)/Z(2+2DELT(945))
YXS¢S5)=x(3)

TI5425(4)

7XS5¢5) = ((5)
YXS(5)X(8)+DELT(445)

lJ=261

50 TO 199

3VAZANS2

1J=262

YXS(BI=X(5)=DELT(445)

33 10 138

INS=ANS2
2(4961==(3VA=3N3)/(2e*0ELT(493))
YXSL6)=Xx(8)

IJ=e07
YXSCTISX(T)SDELT 4 47) ¢ABSXT

5) T2 199

ANAZANS2
YXSCTI=ZX(T7)=DELT(497)*ABSXT
1J=403

59 To 193

AVB=zANS2
Pl4e7)==(ANA=ANB)/(2e2DELTC(44T7)*A2SXT)
YXS¢7)=x(7)

YXSCSI=X(3)eDT T(4e3)

1J=403

30 10 133

ANASANS2

1J=410

YXS43)=X(3)=DELT(443)

59 TO 199

ANB=ANS2
P(49B)2=(ANA=ANE)/(22DELT(4,48))
YXS(8)=x(3)

cacaaf(5) AND F(7)ececccvecsasrcancncacsnarecanccccasensavacsanssmancemane

T41S SJU3ADUTINE FINIS THE ENJ 2JIINT I CaAVITY.

1J = 27 .
SALL SAVITY (XCENOsYTIND)
Is11233

152




321

323

324

32%

82¢

827

CALL SHAPT(XCENDeYUPOERGBETAHIS1I)
I (1JeERe27) 30 T 323

IF(JJeEQe28) 30 TD 821

I7 (IJeEGe29) 6 TI 822

17 (1JeEGe30) GJ TO 323

I7 (IJeEGe31) GO TO 324

I5 (JJeEQe32) &I T2 325

IF (IJeEGe33) GO TO 826

17 (IJeEQe3%) GO TO 827
I¥61JeEGe341) GI TO 330

T (1JeS3e33) GO TO 328

17 (lJeZGelds) 63 TJ 323
17¢1JetRe37) 60 TO 340

I5(IJeS3e38) 63 T 361

IF (1JeEGe211) GO TO 411

17 (1JeEGed12) 530 TJ 812
I (IJeZGeal13) 50 TI 313

If (TJeEGes14) 52 T 414
F(5)==(XCINVI=CAVLIV)
FCT) = =(YCEND=-YU?PZIR)
IJ = 2%

YXSC1) = XCLISDELT(S,1)
53 TO 815
AVP=XZEND
ANP7=YCEND~-YUPPER
I1J = 23
YXS€1) = Xt1)=DELT(Se1)
33 T3 418
P{S5¢1)=CANP=XCEND) /{242 0ELT(501))
ANG?=YCENI=YUPPER
[ ARLPY CANPT=ANQT7Y/Z7€2e22E_T(341))
A2 23BN Xt1)
YXsS(2) K(2)+DELT(5+2)+A35(X(2))
IJ = 30

39 TD 815

ANP=XCEND
ANPT=YCEIND-YUPPER
YXSL2) = X(2)Y=DELT(542)#A35(X(2))
IJd = 31
3) TJ 315
PUSe2)Z(ANP=XCEND)/(2e+DELT(S92) *ABS(X(2)))
ANQ7YCEND~-YUPPER ?
Pl7¢2) = (ANP7=ANGT7)/(€2e*DELT(S42)*23S(X(2)))
YXS(2) = x%¢(2)
1J = 32
YXS(3) = X(3)+DELT (593D e x(3)
30 19 813
ANP=XCEND
ANPT=YCENI=YUPPER
YXS(3) = N(33=DELT(S93)ex(3)
LJ = 33
3 1J 815
P(Se3)2(ANP=XCEND) /€24 *DELT(Se3) *X(3))
ANG73YCENID=YUPPER
PCT7¢3) = CANPT=ANGTI/(2+20ELT(S43)exL3))
IJ = 34
YXS(3) = xX(3J)

YXSCa) = x(8)eDELT(592)*a35(X(4))
33 T2 315
ANP=XCEND
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ANPTSYCENI=YJ2PER

YXS(4) = X(a)=DELT(S+4)vaB8S(xta))
1Jd=341

53 TO 318§

350 CIVTINJE
(. ya)2CANP=XCTNDI /(2,902 T(54a)483(X(0)))
ANG72YCENI=-YUPPER
2(7e4) = (AVPT=ANIT)I/(249DE.T(Sqe4)283S(X(4)))
YXSC4) = Xx(4)
YXS(S) = x€35)+0ELT(3,3)
1J = 35
33 TO 3915

325 AN?3X2IND
ANPT7zYCEND-YUPPER
TXSIS) = (t3)«CE_T(343)
1y =38
50 1) 81¢

325 PASa3)SCANP=XCEND) /I 24*0E_T(354S))
ANQTSYZENS-YURRER
2(743) = (ANPT=ANITI/(2e235_T(345))
YAS€SI=x(5)

YXSE6)zx(3)eDILT(548)
1437
33 T2 318

33C ANPzZXZEND
ANFTIYCEND-YUPPER
7(SE62IX(5)=QILT(%e5)
ld=38
530 T2 815%

281 P(5¢6)3(ANP=XCEND) /€2 *0ELTLSyS))
ANGT2YIINI=YJUPPIR
PLTeB) = CANPT=ANGT) /(2732 _T(Sy6))
YXSterysxts)d
fi=sl}

YXSCTISX(TISDELTUS 97) #ABSXT
33 70 815

411 ANPIXIEND
ANPTIYCEND=YU2PER
fJd=a12
YXSCTISX(T)=0ELT(S547) e ABSXT
3) TG 81§

412 PCSe7)IS(ANP=XCENDY/(2420ELT(547)=ABSXT)
ANIZT=YCENI=YJU2PER
P(TeT)IS(ANPT=ANITI/(2e*DELTCS5¢7) »ABSXT)
YXSC7TI=x(T)

I1Jz013
YXSC8)=X(3)+DELT(Se3)
33 TJ 315

413 ANP=XCEND
ANPTIYCEND=YJPPEIR
1J=81%

YXStBIZX(3)~DELT(S¢3)
33 TO 815

414 PLSeBIZCANP=XCEND) 78 2. *DELT(548))
ANQTZYZENDISYUPPER
PUTeBISC(AN?T=ANQT) /8 2.~DELT(5¢82)
YXsS¢gd)=x<3) .

Seevasceal(3)eccccena

LJ=s0
930 CAu. JFSIMS(ANSS)
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33a
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v
w

233

w
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~

o
Yy
[

333

IF(1JeEQed0) 60 TO 851
I (lJeEReal) 30 T3 332
IFCIJeEQe42) GO TI 333
I7ClJeETet3) 30 TI 3359
I1f(IlJeEQad8) G0 TO 335
I1(1JeEQe45) GC TO 3555
I7(lJeCdeds) 30 T 357
I®(1JeEQ@es7) B0 TO 3358
IF(IJeEJea8) GO TI 353
IF(lJeiBe®3) 30 TO 360
L7 (1JeEQe30) GO TI 351
I17(1JeEGe31) G0 TI 332
iT(IJei®e52) 50 TO 3553
(lJeflea15) 32 T 4153
(IJeZGed16) 50 TI 1€
(1JeEGes17Y 30 T2 317
(I1JeZGe418) 50 TJ 815
F(e)==LANS5-BIGS2)

1J=s41
YXSC1ISX(L)eDILT (541

53 T2 350

ANP=2ANSE

1dz62
YASEIIXC1I=DELT(S,41)

33 72 859
P{bel)C(aN?2=aNS3)/ (24202 Tl5410)
YXS€1)=xtl)

1d4z83
YXS{2)Sx(2)+DELT(542)

30 T2 8%¢

ANPzZANSS

[J=en
rRS(2)2X(2)=0ELT(542)

50 T3 85¢
P(6e2)3(ANVI=ANSS)/(2,00ELT(542))
Luset

xSL2)=x(2)
YXS(3)sn(3)*DELT(503)

53 TC 85¢C

Av?zANSS

1Jzep
YXSE)zn(2)=0ILTULSe3)

39 YO 9%0
P(5e3)(ANP=ANS3)/(260JELT(343))
ML N

YX3(3)=x(3)
TES(8)ZAC(a) oD T(508)

50 7L 850

ANP=zANSS

Lizeg
YAS(e)2NL8)=DELT(3¢3)

33 T3 3so

Ploee) TCANP=ANSSI/ (2,200 TC(o40))
Ldzed

YXS(AIZSX(N)
YXS(S)=ALS5)I*0ILT(5¢3)

33 T3 8%0

ANPZANSS

14250
YXSLE)2X(S)-0ELT(645)

— gy e
nwoanw




30 IO 3958
i 851 P(6e5)S(ANP=ANSS)/ (242DELT(5e5))
t YXS(5)=X(5)
: YXS(6)ZX(E)*DELT(645)
: 1J=31
3 f0 850
852 ANP=zZANSS
YXSCEI=X(3)=DELT(543)
pVELY-S
3) TO 850
353 P(BEIEIZCANP=ANSS)I/Z(2+DELTC(S95))
YXS{6)IX(S)
TXSCTISXETI+DELT(547)2A8S5KT
luz#15
33 TO 33¢
415 ANP=ANSS
YXSCTI=X(TI=DILT(647)*A55X7
IJ=413
3) TO 333
816 P(6e7)3(AN 2=ANS3)/(2e*dELT(5¢7)¢A35¢T)
YXSCTI=X(T)
YXSLB8)=X(8)+DELT(543)
lu=a17
33 T2 889
317 ANP=ANSS
YXS(8)=X(3)=DELT(543)
1J=613
G0 TO 85¢
313 Pl6e8I=(AVNP=ANSS)/(2+DELT(S548))
YXS¢8)=x(3)
lesemf{l)memcanccns
SID=SINLDELTA)
£00=CIS(DzLTA)
CSAzY(S(4)*SID-YXS(T7)
CSB=2YXS(4)CQD
. 3SAZYXS(a)«SID=YXS(3)
DS8=YXS(4a)~COD
' 2SA2=sSAee2
CSB2=C3B%e2
JSAZ=DSAwe2
1582=)35Bww2
PJ1SYXS(4)eC0D=242YXS(7)+S1D+C0OD
281=C542+(582
PU2SYXS(8) e D=2+ YXS(B)«SIDeCOD
232=3342+)5832
3230=333T((LSA2¢C582)/(08a2+25382))
ASD=ALOG(RCRD)
SITC=aTAN(ZSB/CSA)
SITC=ATAN(DSB/0SA)
I (SITDeLTel0e) SITIZ2AISITD
SZ0=SITC-SITD
T48Y=~(COJ ACI*SIIaS I /PAL-SINCALFAL-YXS(S))IZCOSCYXS(S) +6AMMA)
2(891)=0e
P(By2)=0.
P(Be3)200 .
P(Bea)Z(PJIL/PR]1=PU2/232)/PAL
(B8 S)==CISIALFALSGARAA)Y/ZOSIYXS(BYOOAMMA) 02
P(3¢6)=0e
P(8e7)=YXS(T)=COS(DILTAY/CPALIC(CSA2+LSB2))
3(B89BIZ~VX3(B)*CISLIZTAI/(2AL*»(D3A22852))
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NCAVISNCAVel
1) 253 ICV=1eNCAVL1e2
253 wRITEC69252) CAVXCIZV)eCAVYLICZV)
252 FIRMATC(LOX g2 CAVX 29T 10e5¢5Xe " AVY=wgF10,5)
33 123 ITXx=1e3
123 dRITE(S9131) [TXeTCITX)
131 FIRMAT(LIXe24FCol1924)24Z14e?)
00 132 1UP=1.8
; 132 WRAITECS0133)IUPe(P(]1J24JU?)eJdUP=1e8)
: 133 FORMATO1X92HPCalle449J)=¢B(E13a541X))
335 CONTINJE
CALL JETERM(PeBIDETID)
20 25 IDET=1,48
J) 26 .P62143 ;
GUELOPGeIDET)=P(LPGYIDET)
26 (LPGG1JETI=F(LPG)
CALL DETERM(P984DETD)
I5C(IDZTeEQel) DEL3=IITE/IETID
1°¢102Te€302) DOELC=DITE/DIT
I7UIDETeEwe3) DELD=IITE/DETIO
ISCIDITeE3e4) JELEI=IITE/IZTID
IF(IDETeEae5) OELF=2ILTE/DETBO
17 (1DZTeE3e5) DELS=IITE/DET2C
I CI0ETwE2e7) DILA=IITEZ/ICTIO
{(IDCTeETe9) DELIZJITE/DETBY
23 27 LPGz1+8
27 P(LPGeIDITI=ZQ(LPGIDET)
25 CONTINJE
Xt1)sx(1)+pELB E
XC2y=xC2)+DELL
XC3)SXE3)eIILD
xta)sxlad)+poLs
X{5)=x{(3) e ILF
X(g)=x(6)eDILG
XETISXLT)e LA
x{8YSXCB)SDEL]
30 50 LMN=148
30 WRITECS961) LMNeXCLYN)
31 FORMAT(1X924XCe]le2a)=9E10e7)
A353=43S(2z.8/%¢1))
A3SC=A3S(IELC/X(2))
A3SI=A3SEII.0/X(3))
ABSE=ABSI(DELE/ X(4))
A3SF=A3S(IIF/X(3))
A3S33435¢(2I.6/x¢5))
A3S4SABSCIELHIXCT))
A3SI=43SLIZLI/Xx(3))
<Z10=0
) I(ABSBalTeSTIL) <£1D=1
! IFCABSC«GTeSTOL) KEID=0
I C(A333.6TaSTOL) <EIJ=0
I7CABSZ«GTaSTOL) <E1J=20
IF(ABSF«GTeSTOL) KEIJ=D
L7(aa356T43TAL) <EI320
IFCABSH«GTSTOLY KEI1J=0
IZCABST «GT«STIL) <ElJ=20
IF(XEIDeE3el) 63 TI 35
I=1+1
WAIITECSe42) T
i $2 FORMAT(20xy14HITERATIIN NOezeI2)




-
-

Ve

IS(1eldeM) 30 T2 35

50 Ty 5%

IF(IeZaeM) 30 T 38

GO TO 38

WRITE(5437)
SORMAT(1Xe34HIXTNZW 31D NIT CONVERSI JITHIN tuD)
I¥ (XCT7)e5TeSIT) X(T7)=8S17
ETI(X(1)elTeSI1) XxC¢1)=SI}
SI10=X(1)2.+06
I7¢x€2)elTa3110) x(2)=5110
SI112%X(2)424¢D6
IT(X(3)euTeSI11) x(3)=8111
SI82X(3)*222DITC3,41)
IF(X¢8) el TeSIB) Xx(8)=SIB
I13(X(5)elZelei=3) X(5)=]1ef~3
I7(X(4) el TeSIS) X(4)=SI6
SIS=2(e5*PAl=BAMNA) rlle~aB2)
19¢x(5) ol.Te0e) 52 T 351
17¢x(3)e5TeS513) Xx(35)=2815

33 T2 82
IFCABS(X(5))46TeSIS) X(5)==SI5
CONTINUE
1221106 {ZTIRA ) e0eELe)T(X( FI
Jrmeomcomacace)TZ NA4T SSI. EMACEB IT7(X-e=-=-=====e,x2CTAMROF 2211
RETURY

ND




[EEENY NS

SJYIJJTINT IDFSIMLCANSHNIFexZA)

OIMENSION xST(8)

CIMMOV YCCCeSBETAR

SOMMON XITH(200)eXITNC200)9ANSG25(230) ¢SARC2¢200)

COMMON CAVXC100)9ZAVY(200)e3ZTASe3ETACOXCCCoNZAVILPUMINS2
SOMMIN AJCL00) 9ISHARP9NCH3YIITANCLIO) 95BTAN2(1D0)935TANZ(ICO)
COMMON FLAPANGDELTA9ISAPsALTALeGAYMA

SOM¥ON SEETAWXXUeIC I+3ARZ0I(31ID)

COMMON IDULeXAeXBoaXCoTANGOE o YCoYReJBIGSeXL3I5SeBIGSeSMALSHDSS
CIMMON XSN(B) SaZeERCAYYYoXMaITSRAGSXSLO(B) ¢SXSIT0CB)I 9 YXS (8)
ZIMMOY PSIZeLPeSARCI313)e3A3C3(313)9L24,0¢E

SIMMON BETANCS13)9BITAMISLIZ) oI JalPKeXIIC200)¢xJJ(200)4XDX
CIWM0N XRIJVD9AZ2aA9323840202

COMMON AAAA¢BBBBeCCICoABeBEGCBeDBT5AUS(100) ¢uGAUSC100)9NGAUS
ZIMMON/SPC/ISPACE

NOF = C CALLED TRI% F1lINTe

NJF T 1 CALLIY F334 AMINT IR TAL 2aRT.

NOF = 2 CALLED F334 IMINT IR IMAGe PART.
NOF = 3 CALLED T320M ZAVITY OXSNIW AT F(3)

[7 €1221eZlde0) 50 T) 3
20 10 1G = 1.8

1C X3T(Ia) = XSNCIQ)
5 TO 12

3 33 11 In = 148

11 X3T(I4) = rxsS¢Ild)

12 CONTINUE
IFUITZRA423e1) 30 T2 222
60 TO 223

22 32 22% ILx leu?¥

24 FITANCILC) = SBEITA

23 JONTINJE
C3PALI 2 (1e+XSTU1II/Z_DAT(LPC)

FSPACI = CSPACE/FLOAT(_PM=-L3K)
~IM3z_PHe3
XBET = =1¢+CSPACE*FLJIAT(LPK=1)

xSIi1z=1,+CSPACE

31 = 3ITaN(2)

821 = (XSI1-XSTC2))I/({(XSI1¢1a)*(XST(1)=XSI1)*(X311=XST(3)))
A?215 = SQAAT(APL)

T3 = 351%a°1S

XAl = XST(e)«SINCIE_TH)

YY1l = XSTC(a)«COSC(DELTA)

YL T YYlew2

P.% 2 X3SI1 =xX1

PuM2 = PLYee?

P4 = PLY2eYY]12
2x8R 3z PLY/PLMA
2XSI = YY1l/3L"A

IF(NOFeEGel) F3 = F3e2XSR
I7(N07eEGe2) F3 = F3e¢2xS]
[7C¢N07eS343) S32F3/((311=XCA)

ANSA=0.

30 1 1 = 24.PM3s2
£ = =3

52ACE = C£32alZ

1% (le3EeuPX) GJ T2 30

XSI2 = =1e¢SPACI*FLIAT(I)
X313 = X312¢534ACE
50 T0 312

30 S3AlE = FS2AJE




31

XSI2 = XBIT+SPACEeFLIATII-LPK+1)
XSI3 = xS12¢SPaLt

322 = SETANCI*D)
323 = IETANLI»)
422 = (XSI2~XSTUL2I M/ U(XSI2+L ) #C(XSTCL) ~XSL2)*A(X312-A5T(3)})
AP3 = (XSI3~XSTU2))/1(XSI3¢1,)w(XSTC1)=XSII3)«UXSIZ-XST(3)))

A225 = SJRTLAPD)
AP3S = SQRT(AP3)
2 = 3E2+*AP2S

F3 = 3E3*AP3S
HA2 2 XSI2-XxXLl
HA22 = HA2ee2
HB = rA22+YY12
HIR2 = HA2/48
4Cl2 = YY1/HB
A&3 = XSI3=xx1
4432 = HAJee2
HI=HAZ2+YY12
NIR3 = 443740
ACI3 = yyi/40
IF(NDTeEQel) F2 = F2+4CR2

17(NDTaEQel) F3 = T3#4HCRZ

1% (NJTeE3e2) F2 = 72%HII2
I5UNJITaEie2) F3 3 T3#4213

{F (NOFeEQ.3) F2 = “2/(X512-XCA2
1ANDeSQa3) F3 = “3/(XSI3~XZR)

ESUM = (FledenF2+F3)*SPACT/ 3,

ANSA = ANSA+FSUM

CINTINUE

S31 2 SIRT((=1e~XST(2))/C(~1a=XST(IN)
532 = 3URTIXSTLL)e1)

SG3 SGRTCCXSTEL)I =XSTC2II/7LXSTLLI-XST(3)))
ANTY = SETANLL)I#2,2333T(C352a02)e8317802
ANT2 = BETANCLPMI=224*SQRYI(FSPACEI*SRI/SA2
APLA = =le=xX1

APLAZ = APLA®®2

42L3 T XST(1)=XX1

APL32 = A?_3ee?

ITINOReEGal) ANTY = ANTI<aPLA/ZCAPLAR+YY12)

17 (NJTeE2e2 > ANT1 = ANT1evYYL/(APLA2*YY12)
IF (NJFeEdel) ANTZ2 ANT2«AP(3/7CAPL3I2*YY12)
I (NJFeEGe2) ANT2 ANT2¢YY1/7CAP 32+YY12)

1% (NDFeEGe3) ANTL ANT1/(-1e=XCA)

15 (NDTeTael3) ANTR2 = ANT2/7(xXST(1)-XZA)

ANS T aNSaeaNTleant2

RZTURN

£Na

LTI T 1]
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13

30

31

SJBRIJTINE 2FSIN2CANS2)

JIMENSION XC3) o XIT(3)oYY(3) o XITSU3ID 9 EXUCIY9FCYIL3) 4xST(3)
CIMM0N YCCCeSBETAR

CIMMON XITHMC230) oXITNC200)9aANS32SC230)45A4RC21200)

COMMON CAVXCL100)9CAVYC100)43CTA33ETACIXCCCHNCAVoLPMMgNS2
CIMMIN AJCL100) oISHAX2oNTHA3Ye33TANCLINN)«BBTAN2(LA0) 9BETANZLIOD)
COMMON FLAPANSDELTA9OGAPeALFALsGAYYA

Sy SEITASX(UyICPI$SARCII51T)

COMMCY I0J.oXAeXSeX e TANGIEPIYCoY9JBIGSeXL3I3SeBIGSeSMALS4DSS
COMMON XSN(S), SoZeERCHYYYoXMeITERAGSXSIO(8)¢SXSIOOCHE)4YXS(8)
SIMMON PSIZeL293ACE313)9SARCI(313)9uPMeDE

COMMON BETANCSI3)eBETAM(S13) s 1JaLlPKeXI10200) 94X JJ(200)4X0X
CIMM0V XRIJINDeA2AR 9323340222

COMMON AAAA¢BBEBBeCCCCeAB¢389C8eD8eT3AUS(100) 4uGAUS(100)9NGAUS
SINMON/SPC/ISPACE

32 13 1563143

ASTCIZ»=YXS(]16)

PAl=341%1332653

CCC1=ALDG(1e+XSTLE))/(26+PA])
JI2zCIS(ALFAL®GAMMAY/ZOS(XST(3)+6A14A)/ESPACE
X{KL=ALOG(UJ2)

CSPACZIZ(le* XSTCIII/F_DAT(.?2X)

4557422 0e35%CS?ACE

SSPACI=CSPACE/FLOATI(.2M~L7K)

AFS3AC=0e3+FSPALE

KIET==1 o+CSPACE~FLOATC(LPK=1)

CIE=CISIZLTA)

SJIE=SIN(DZ.TAY

343xSTC1)~XST(4)»5D2

33=2X8T(a)elDE

PI3PSCOE/(GAre2+G5Re«2)
SINIU3IISDIAP«PP2eXSTIL)/(PAI*3Q3T(1.¢xST(6)))
LPKI=LPM=LPK+]

) 1 [P=14.7M

ISCIPeEGel) 63 T2 2

H4SPACI=AFSPAC

S2AZZ=75Pact

IFtIPeGTeu?KI) 50 TI 30

XC1)=XST(L)=SPACEsFLIAT(]?=2)

X(2)=%x(1)=-HSPACE

X¢3y=x(1)=~3”A2E

30 10 31

HSPACZ=HCSPAC

SPACESCSPACE

XC1)=XBET=SPACE«FLOAT(IP=L>KI=1)

X€{2)=xC1)=4SPACE

X¢3)=n(1)=-SPACE

TIONILLI)SFONILD)

N(=3

IFCIPsEGeLPM) NK=2

23 8 [=224¢N¢

I7(IJeEQe407) 60 TO 7

IF(lJeEQe408) GO TO 7

IF(1JeEGe409) 63 TO 7

IT¢IJefEBe210) 62 T 7

I7¢IJeGESR3) 53 T2 3

69 TO0 7

I7€1eZ3e2) XIT(2)XITH(LPM=]2+})

IFCleEGe3) XIT(II=XITNLLPM=]Pe¢]1)

52 TO 8
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7 SINTINUE
yYely=xcl)
I3SIM3 CALCJLATI 31
CALL JFSIMICYYCI)oXITSCIN 1241
XITCId)=XITCSKLI)
1F(IJeEQel8) GO TO 5§
53 T2 §
5 1°(lef@e2) XITMI(LAM-IP*1)=XITE(I)
I (lelGe3) XITNCLPM=[2+1)z2XIT(I)
5 CIONTINJE
ZXUCIISEXPC-XITLID))
302XCI)=XxST(4)=S50E
G0=xST(a)=CDE
PXASGIoe2453) %02
JdOX=IGAPEX(I)*CDE/ (P ATPALD
SINICII=EXUCI) *DWIX/ IR
ISCKCL) ehZole) FCNBLLI==FCNILID
8 CONTINUE
Z4I2¢ 1T SCN3(I) IS ALJAYS POSITIVE.
IFCIPeEGe-P4Y) GJ TJ 28
3 TO 21
29 PPQ=CIE/({=16=XST(4)«SOEIwe2e(XST(4) «COE)Ire2)
SZ3=D3AP *PPQ/PAL
TINI(3)FFS
21 SUMS(FCN3(1)+FCN3(2)26e+FCN3I(3)) *4S2ACE/ 30
ANS2=ANS2¢SUM
I7(lJeEGel8) SARC(L?4~IP+1)=AVS2
32 TO 1
2 SARC(.?Y4)=0.
ANS2=0.
1 CINTINJE
XITNLLPMI=G1 AT POINT Be
XINTC1)=61 AT 2JINT x=1,
XITNCLAM)I=CCC1-XKAK/2A]
XITv 1) =0,
RITJIRN
£ND
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[ERENE R NRY]

11

12

SJBROUTINE OFSIMI(YoXXIIsIPsI)

JIMENSLION XST(8)¢FA(220)

COMMON YCCCoSBETA2

COMMON XITH(200)29xXxITNC200)9ANS525(230)¢SARC2(200)

CIMMON CAVX(100)9CAVY(130)¢3ETABWIETACeXCCCoNZAVILPYMoNS2
SIMMON AJ(L00) oISHAR29NCHBY 9 B3ITANCLII0)9BETAN2C(100) ¢3ETAN2CIOD
SIMMON FLAPANGDELTA9IGAPeALTAL93AMMY

COMMON SBETA«XXYeICPI¢SARCOI(513)

CIMMIN IDJL o XAeXBoX-oTANG9Z29YZ9Y39J3IGSeXLIISSe3IGSeSMALSHDSS
COMMON XSN€8), CLESERCOYYY o XM ITERAOSXSIO(B) ¢SXSINC(R) 4YXS(8)
CIMMON PSIZoLPeSARC(513)9SARCI(513)yLPMeDE

ZIMMONV BETAN(S13)9BITAMCS13) oI JoLPKeXIIC200) oxJJC200) 9XIX
CIMMON XRIJND9wA2AA32334C2CC

COMM0N AAAA¢B383¢CCCCeABe330 34089 T3AJ5(100)045805(100)9NGAUS
COMMON/SPC/ESPACE

CIMMON/TAJL/IJITAY

COMMON/CVTYL/CAVLENe3IGS2

TIUR INTESRALS TO B3I IVALUATED B3EFJRE xI IS O3TAINED.
NITE THAT PRIVIJUSLY JONLY OVNE SINGJLAR INTIGRA. «AS
CALZULATED IN GCASCAD AND CASTADE.

SIE THE NJITLZ QF TC 33351 FIR FIJR INTEGRALSe 2JT JF JAlCH
Tel ARE OF SINGULAR TYPE,

I5(IC2]1aE360) 6 TI 23

00 11 ISI=1.8

XSTCISI)=XSNCISI)

33 TJ2 12

0J 13 JTJ=1+8

XSTEUTII=YASCITI)

PAI=34141592653

CCC1=ALIG6(1e¢XST(6))/(2e»PA1)

SSG=SART(1e+XST(6))
U2=T3SCALFAL+GAMMA)/2ISIXSTIS) +5A4MA) /ESPACE

J22zy2wn2

J22l=1e./V22

TH0=SSG#CAVLEN/J2#e(le=CAVLEN)

TAUNO0=ALOS(TH0)

TalzS3AT(1e=C(1e=X3T(6)=J22])«2AVLEIN)

TAUW1=ALOG(TWE)

17 (JTAUeZ3e0) TAUWzTAUKD

17 (UfAJeldel) TaJd=TAULL

FIRS Jlee=co=s

I C(ITZRAeZ2el) 53 TJ 890

50 TO sl

CINTINJE

33 52 IZU = 1eLPM

IITANCIZU) SBETA

ITTANLIZYW) $3ITA

CINTINUE

CINTIVJE

CSPACE=(1le+ XSTC(1))/FLOATI(L®K)

HCS2AC=0e5+CSPACE

SSPACE=CSPACE/FLOATI 2M=L?PK)

RTSPAZZ0e3¢7SPACE

X3ET==10¢lS2A0Z#FLdAT(PK=1)

AB2=SARTI(XSTL1)+1,)

A332SART((1eoY)2(XST(L)=Y))

A36 3 .SGRTCL(XST(3)=Y)/(XST(2)~-Y))

A33 = A33eA36

1J2zLPY=-IPe+1

lud=l
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L3}

L1

L3l elde3) 1U3=PY=[2¢]

I5¢TleEde0) IU3=IP

BZC=BETANCIIY)

IF(leEGe2) 3EC=BETAMCIU2)

TAA=B8IC/A33

LIM1=_2%=~)

J0 1 IW=24LPM}

S2ACE=CSPACE

If(IlueGTelLPK) 60 TO &5
XSK=~=le®S2ACEsFLOAT(]4d=1)

30 TO 48

SPACESFSPACE

N3K=XBET+ SPACZ«FLOAT(IW=L24)
IFLIeEQe2) G0 TO &

[ ¢lweZ3ealJ3) 62 T2 1
ESSSART( 1o+ XSK)#(XST(1)=X5X))

F3ALl = SQRIT(AXST(I)=(SKI/(X3TL2)=xS())
®S = TS#FSAL
SACLWIS(ICTANCIW)/FSeAA)/(XSK=Y)
SINTINJE

15(1+EQe2) GO TO 30

XP?1==1e*HISPAL

XP2=XP1+CSPACE

X24=xXST(1)=-AFSPAC

XP3=xP4=FSPALCT

SS1=8ITAMCLY/ SART((Le*XPLI®(XSTCLI)=XP1))
$32=32TAM(2)/ SIRTU(Le*X22)#(XST(1)=X22))
SS3=BETAM(LPM=2)/ SIART((1ae¢XP3I)*#(XST(1)=XP3))
ES4szBITAMILPM=1)/ SIAT((1e*x38)*(XST(1)=XP4&))
FSAl = SGRT(UXST(2)=x?1)/(XST(3)=XxP1))
F3A2 = SQRT((XSTC2)=xP2)/7(X3T{(3)~¢P2))
SA3ISSARTUCXST(2)=X23) /7 {XST(3)=-xP3))
SSAG=SERTCIXST(2)=-X24)/(XST(3)=XP4))
F31=FS1+F35A1

FS2=FS2+FSA2

TS3IzFS32FSA3

F34zF3427SA8

S31z(TS1-FAA)/(X21=-Y)
£32=2(T32=FR4)/(XP2=1)

EP3I=(FS3I=TAAY/ (XP3=~Y)

£34=2(F34=FRA)/ (X24Y)

IF(IU3eEQe2) GO TO 21

I7(1J3eZ3eL2M1) 32 T) 22
I7(1U3eEQenPX) 33 T3 51
SACIU3)Z0e5o(TACIUZ=1)+FALIJ3e1))

33 TO 30
8ZTCs2e*BITAN(LOK)=3ZTANCLPL 1)
XJAzX3ET=T§PACE
FPW=BETI/SURT((1e+XIA)*(XST(1)=X0A))
FOwd = SART((XST(2)=XJA)/(XS3T(3)=xJA))
TPUIFOYAREPY

FLP{=(EPa=FAA)/(XDA=Y)

FACIU3)I =032 (FALLII3*r1)+FLAX)

50 TO 3¢

FACIJ3)IS(TI145P2) /2,

G0 TU 30

SA(IUSIS(EPIeSPAY/2,

XIzde

LPMIZLPM=]

S2ACE=CSPACE




03 15 JA=24LPM3e2
18 (JAeaTe?4) SPACE=73PACZ

15 XIsxJe(FACJAISGooFALJA®]1)*FA(JA®2))eSPALCE/ S,
S(lezde2) 30 TO 35
X12320eS5S*4CSPAC IFPLOFAL2)) o (FA(LPN=1)¢FPa) »D 5e4FS?ACL
XKI=4a1e
£J=39
LPMAZLPM=E
IF(lJySeGEalLPMA) XC122010
IS(IU3eGEe.PMA) AU=139
3I2A3TTAMNCLI-BETANLL) ) /1 xL(I
FIVSCICTANLLPY)=3ITa9(L2M1) ) /K]
HEFSHZSPAC/XK]
4 HZACS3AC/XK]
FT32FP1
SJ3=F24
x1az0.
XI1z20e
33 202 1T421e4<Je2
ET12FT3
TJ1zFJ3
XM22XST(1)-HFSPACOH-FeFLOATIITM)
A I AU +H=7
XT23=1e#rdlSPAC-HF 4= _JAT(ITY)
XT3=xXT2=H"4
JITAZS3ETACCLIAM1)YBIY*FLQAT(ITY)
FETA3SBETA2+80Y
JETT2=BITAM(L)~B02Z = JATLITY)
FZITT2=8ETT2=-802
S32=6ITA2/SIART(Cle+x42)#(XST(1)~X42))
ES3=BITAJ/SARTC(1a#xXM3I)I#(AST(L1)=X43))
FV2zBITT2/SaRT((LleexT2)a(XSTL1)~XT2))
FYIZSITTI/SARAT((L1e®xX 3D (XST(LI=XT3))

FS2A = SQRTCI(XST(2)=XM2)/(XST(3)=XM2))
TS3IA = SGRTCAXST(2)=xXM3)/(X3T(3)=-x43))
FY2A = SGRTCC(XST(2)=XT2)/7(XST(3)=xT2))
SV3A 2 SQRATCIXSTL2)-XT3}/(xST(3)=xT3))
FS2 = FS2+FS2a
£S3 = FS3eFS3A
TI2 = TH2eFV2A
FY2 = FY3eFV3A

TJ2z(FS2=FAA)/(X42=1)
FU3z(FSI=FAA)/ (XM3=Y)

2T23(=V2=FAR)/(XT2=Y)

ET32(TV3=FAA) /(LT3 =)
X1azsX[a+HERe(FUL+FU2vb,4+FU3) /3,

; 222 XL1ZXL1+HT40( T1+5T200,44573)/3,

, XA4ZBETANCLPM) #242SIATC(HFFI/CAB2+(XSTC(1)=Y))
XAGA = SORT((XST(2)=x3TC1)I/7(X5T(3)=XST(1I)
XA4 = XA4eXAAA
XIasxIaexas
XAJSBETANCL) @24#SART(HAA)/(2329(=16=Y))

XALA 2 SGRTU(XST(2)+1e)/(XST(3)+1s))
XAl = XAlexala
xI1=x11+xA1
X1=(xI+xI23exI1ex14)eaB3/2Al
XI=XI*3ECeALOGCCXSTCL) =Y=dFT)/ ClatYaHFH)I/PAT
XXI1s=x1
3) 12 3%
35 XR1==le+0e5*HCSPAC




x32zX31#nlS2A8

XR42XST(1)=0eS5*HFSPAZ

XIzX164~-47SPAL

ET120e5*C3ETANCL)®BETAM(LY)/ SQATUCLo*XAL) o (X3TCLI)=X21))
CT220a5*(3ZTAMC1)eBITANC2))/ SGRTCCL*XRIe(XST(1)=xXR2))
FT3Z0e3°(3ETANC(L2M=1)e5ETANCL2%=1))/ SQRT((1e®X13)e(XSTLL)=XRI))
FTa=0aS5*(BETAM(LPM=1)+BETANCL®M)Y )/ SQARTC((1e+XR4)2(XST(1)=-XRA))
ST14 = SAATIAXSTE2)=¢R1I/(XST(3I)~XR1))

FT2A = SGRTC(XST(2)=-XR2)/(XST(3)~-XR2))

ET3A = SQATC(XSTC2)=-xRII/(xSTC(3)~xRI))

LR LYY SQARTC(XAST(2) =C4)/(X3T(3)=K34))
ET1 = FT1+FT1A
ET2 = FT2eFT24A
T3 = FT3I«FT3a
STé 3= STae"T4aA

FR1=(FT1=AA)/ (XRY=Y)
E23(ST2=FAA)/(XR2=Y)
TAILCTI=FALAI/(KR3=~r)
SR4=(TTa==A4)/(XR4=Y)
X[21=3e3¢425PACH(F1¢7R2)¢0e5¢enFSIAZ e (FRI¢F4)
XIP220e25*HCSPACS(FI2+FA(2))+0e25*H " SPACC(FA(LPY=1)+FR3)
X123=x121ex]IP2

X9Iz21,.

XMI2=42e.

€Jjz21

M2=MU=2

2445 _PMe3

IF(IU24GEeLPMA) XMI=101,
I17(lU2eGEePMA) XMI22202
IZ(IU2eGECLPMA) ¥U=10L

IZ(lU2e8Ee.PMA) M234)=-2
SETYSCIETAVCLPM)=3ETAM( L 24=1))/(M]2
IESSTO oS5 *(IETANCLPM) +3ETAM(LPM=1))
H3P8=0e5+v4 3PAC/X1]

FQA3=FR4

JZTYI=(SETAM(L)=32TANCL) )/ XM]2
JTSS130eS*CIETANIL)*IATTANLIY)
HSPS1=0e5¢+4CSPAC/XM]

F3i3ls==])

XI1z20e

xI4zGe

AC 129 TL=1eM24e2

S313F33

$311=25Q31

X2=XST(1)=ASPEsFLIAT(MU=IL)

X33x2+A5P3

X21==1le*HSPS1#FLOATIU~IL)
X312x21~15261

BETA2=BESS+BETY*FLOAT(IL)
3IT43=3ZSS+3ETY*F . OAT(IL*1)
92TA21=28E351=3ETYL1o7 0AT(IL)
8E£TA31=8€TA21-82TY)

FJ21=35TAa21/ SARTC(1.+X21)«(x5TC(1)=x21))
FU31=3ETA3SL1/ SQRT((1a+X31X*(XST(1)=X31))
FJ21A = SIRTC(X3T(2)=x21)/7(xST(3)~x21))
TU31IA = SARTLIXSTU2)~231)/7¢xST(3)=x31))
$J21 = FyY21eFU21A

$J31 = FJU31eFJ31A
FI2I(FU21-FAA)I/(X21=Y)
CA312FIILI=FAAN/LEX3L-Y)
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FU2SBETA2/ SQRT((1e+#X2)*(XST(1)=X2))
FJ3=BITA3/ SARAT((la®t3)*(XST(1)=X3)}
FU24A 3 SQRTCLXST(2)=-x2)/(XST(3)=x2))
FJ34 = SQRTC(XSTC2)-X3)/7(XST(3)~-X3))
FJ2 = TJ2eF 2
FU3 = FU3LFU3A
FR23tFU2=FAA)/(X2~Y)
FR3I=(FUI=-FAA)/(X3=Y)
XI1zX[1+ASPO1+CFQ114742124,+F331)/3,
123 XI4=2XI4*4SP5¢(FQ1le4erFQ2¢FQ3)/ 30
XIAZ2e*SGRT(HSPS)*BITANCLOM) (A2« ((ST(L)=Y))
X[AaA = SAATCAXSTC2)=XST(1)I/7C¢XST(3)~xXST(1)))
XIA = XIA=XIAA
xlezxIaexla
X182+ SGRT(HSPAL) «ATTAN(LI)/CAB2¥(~1e~-Y))
X134 = SGRITLAXST(2)+1)1/7LxSTL3)*1a))
XIB = X1B*xI3a
xI1=xIlexI8
XIs(xlexIlexI23ex]s)wa3d3saal
Alzx]+BECeALOGUIXSTIL)=Y=AS28)/(1le+Y=HSPE1))/PAL
XXl1sexl
36 CONTIVUE
.-.----12-----------
cvcmcvemas]f Y IS _ESS THAN ZZ3e T4IS I3 A
eeeeREGULAR INTEGRAwLe WHILE Y +3Ee 0s T4IS IS A
ese=a3FINGULAR [NTESRAL.
AJT THIS IS TREATED AS A SINGJLAR INTEGRAL ANYWAY

XX XLEE]

ISIC=3

XZA=Y

SAu. 1Z22(SR4SY4XZANISIOD)
(¢l2=3s

ARGL=(XST(1) -Yy/’Y

I% (A53LeoTele) AR3.z=AR6GL
AXI22AX12*2a33+ALC5(ARSL)
XxJ2=z=xx12
ceemellenccnacana
JSE CHAZ3YS4IV=GAUSS IJAJRATJRE,.
AJCL) ARE ALRIAJY CALZJLATIO IV SJU3RQUTINE S1INTL
AND PASSED ONTO HERZI 3Y COMMIN STATIMENT,
XXI3 = Qe
BPCS = (XSTC1)+XST(2))«o5
CY¥B5 = (XST(2)=XST(1)) =63
431 = (3PC3+14)/7CM85
A32 = (=3373¢XSTU3))/2M85
33 120 ISJ4 = 14NCTH3Y
HAl = le=AJCISUM)
442 = (AJCISUMISA31) *(A32~-AJCISJM))

[ERERENY)

SHA2 = SQRT(HA2)
313 = HAL/SHAZ
E3AI3 = CH353*AJCISUM)I*B2CS~Y
120 XXI3 = XXI3eF3I3/°3al3
ALII3 = AXL3JePAT/NCHIY
UU22 = COSCALFAL+GAMMA)/COSIXST(S)+3AMMA)/ESPACE
: JTCTSX/)AMMAGSYISC(TSXC(SIC/IANMAGHIAF_ACSOC = 22UJ

HX3 2 CCCl=ALOG(UU22)/PAL
XXI3 = XX[3%AB3erx3
..-.-xg..-----..-
JSE CHEBYSHIV=64USS QUADRATJIRT FRIMJ[A=~-
cecaceBBITAN2UI) AL ALIZAIY ZALSJLATED IN
SUBROJTINE FIINTL AND PASSED ONTO HIRE BY

a2t 0
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: SIMMIN STATEMENT.
TPC3 2 (XSTU3)+xST(2))»ed
SMCS = (XST(3)~XST(2))#,5
A4l = (FPZ3¢14)/F4C3
A42 = (FPCS~=XST(1))/54CS
XXI4 = 0Oe
20 130 ISUM = 14NCH3Y
Rax = (SBTAN2(ISUMIePAIIe(le®AJ(ISUTY)
R3IX = (AJCISUMI*ARL) «CAJLISUMI*A42)
SR3X = SGRT(R3IX)

32X = RAX/S3BX
ROX = FMCS5«AJCISUM)+3CS5-Y
133 xXxlIs xxIa + RCXZ/3Ix

xxle = xxI4*PAI/NCHBY
Xx14 = -xxI4+aB83/24Al
seeece]Seccccaccaca
3P14S(XST(T)e1le)*e3
3%143¢XST(7)=1e)*e5
A512(5M1IH-XST(2))/(=3”1H)
A322(5341R=XST(1))/(=5321)
AS3=(GMIH=XST(3))/(=~321H)
XXI3=0e
33 7¢C ISJu=1eNCHIY
AAl ==(le+*AJ{ISUNII*(AJ(ISIMI+AS])
442 SCAJ(ISUM)IAS2)*CAJLISIM)+Aa53)
FIASSART(AAL/MA2)
F3Es(=32142AJ(ISIM) 511D ~Y
70 XX1S=XX[S¢FSA/FSE
XXI5=2ALl*xXIS/NCABY
sevac]jecscccaccnn
AMFHS(XST(8) =XST(3)}*a5
HIF4=(XSTC33+XST(T))*s5
AS1s(HPFH=XST(2))/7HYSH
AS2=(43Fnel o) /HUFH
A3 (APFH=XST(1))/H4FA
XXI5=0e ‘
)i 30 LSJM=1eNZH3Y
HAL =(le~AJCISUMI)I*(AJ(ISUM)I+AG])
482 S(AJIISUMIeA52)e(AJ(IS)N)+063)
T3A=SART(HAL/HA2)
TOBIHAFACAJ(ISUN) A2 4=y
38 XXIs5=xx]16eF5A/F58
XXI5=PAlexXXIB/NCHBY
X1 = XXI1exXxI2exX[3exxIaedd3eTaJdo (~XXIS+xXLi6)/PAL
IaRIT1I=2
IeRIT2230
INRIT3=60
15 (1JeZ3e180ANIal?eZ3elwITL) JRITICS5¢55) XXI1yXXI2exXXI3 oxXXI40IP
I° (lJeEGel3eANDeIFeERaldRIT2) dRITI(5455) XXIL1oXXTI2¢XXI3eXXI44]I?
17 (IJeEGelBeANDeIPeZaeIWRITI) WRITIZ (6955) X(I1eXXI2e¢XXI3eXXl&elP
535 FIRYAT (10xyvewellof29139[8 I T(4) ARE~=cwgl(E18eT792X)92Xe
A*IP=zey14)
RITIRN
END

v
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SUBROUTINE OFSIMS5(ANSS)
JIMENSION 52S3C€1012¢32XERC101)4xST(Y)
COMMCN YCCCeS3ETA2
SINMON XITMC200) oXITV(200)9ANSE2S(290)¢SARC2(2CD)
SIM%dy CAVXCL00) ¢CAVTCL100)93ZTA393ETACoXCCCyNZAV9LPYYgNS2
CIMMON AJCL100)oISAARP¢NCHEYeB8TANCLIDO0) «BBTAN2CL00) 43ETAN2C100)
CIMMIN FLAPANGDILTAGISAP9ALTAL 93 ANMA
CIMMON SBETA«XXMeICPI«SARCOJ(513)
COMMON IDJooXAeXSoXZeTANGIE29YCeY9J3I6SeXL3I5SeBIGSeSMALSDSS
SIMMON XSN(3) . CuZeERCoYYYoXMoITERAWSXSIOUB) ¢SX313J(8)o¥X3(B)
ZIMM0ON PSIZeLPeSARC(3513)¢SAICO(513)yLPMeDE
COMMON BSETANCS13)¢BITAMCSII) ol JolPKeXIT(200)¢XJJC200)9XIX
COMMON XRCUJNDeA2AA#3238,C2CC
SIMMON AAMA933384¢CC229A8¢889CB8e08eT5AUSC100)¢dGAIS(IC0)9NGAUS
COMMON/ZSPL2ES2ACE
P41534161332634
T41S SUSRJUTINE SALLIJ FRIOM JXXFNEd.
JSE SIMPSINTS RULZ.
0 1 [43 2 148
XSTCIMI) = YXS(IMO)
SJE = TOSClILTA)
SJE = SINCGIILTA)
NS2 34JULD 4AdI A FATTIR JF 4,
N32z.24Mz_pPve
N321 = NS2+1
N324 = NS2~-1
S2GAP = (XST(3)=-XST(2))/NS2
JJ2 = CISCA_FAL*GAMYA)/COS(XST(3)+«38MMA)/ESPAZE
PTCTSX/IAMMAG+)S(TSXCSOC/IAMMAG*L1AFLACSCE = 2UJ

(RN
fey

[(E R}

(8]

D2 2 IS2 = 1aNS2Y
K32 = XST(2)+325AP=([352~-1)
X<D = XS2+CIE
X4AS = XS2=-xST(8)+S)Z
XMASZ = XMASew?2
ASO = XST(a)*lDE
4802 = AS)ee2
JiDX = DGAPeX(D/C{X44S52+4532)*24])
I (IS2eE3el) &2 TO 3
1 (IS24E£348521) G50 T2 o
SALL 52 (XS29ANS3241I32)
< G2 CALCULATEZS G2 WITH XSI GIVENS
232 = IXP(=4N3G2)

] I=(l1Jef3e40) ANSG2S(LS2)=aNSS2
S2KER(IS2) = E£32%JwWIX/UU2
33 10 2

3 ZONTINUE
32XERCLY = JNIA/SARTC(I4+xSTL(SY)
ANSG2SCIS2)=ALOG(SQART(1e+xXST(S))7UUR)
3 To 2
4 SINTINVE
S2KIRINS21) = D&4OX/JJ2
ANS525¢1S2)=0.
2 CONTINUE
$23%(1) = 0.
00 10 JS2 = 1¢NS2a42
10 $52SR3(JS2+2) = S253(J352)
1+0S2KZRCUS2) *842352%Z(JUS2+1)+32<Z(JS2+42))+32354%/3,
IFC¢IJeNEeaD) 50 TO 40
SARC2(1) =0,
D0 50 ISARC=2¢NS242
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50 S2S(ISARCIZe3¢(S2SAAISARC~1)¢S2S(ISARC+1))
DY 3¢ ISART=1esNS21

30 SARZ2(ISARZ)=S2SRUISARD)

¥0 CINTINJE
ANSE = 32SRINS21) ]
RETJIRN
£ND




SRS RN}

[

SJe

ROUTINE IC2(SReSMeXCAGISIC)

JIMINSION XST(8)

SIMMIN Y(CZIeS3ETAR

COMMON XITM(200)9XITVC200)9ANS525(200)9SARC2(200)

SIMAAN CAVXLLBGI 9SAVY(100) 4 IETAI3ETACINCCCaNTALALPUMNS?2
COMMON AJUL100)eISHARP9oNCH3Y9B3TAN(1I0) ¢+8BTAN2CLI0C) 42 ETAN2CLIOD)

Co4
)}

MIN FLAPANGIELTA9IS5AP A _TALsGAMMY
%OV SACTAG(( Mg IC214SARCIC(S1ID)

TOMMON ICULaXAeXBoXZeTANGeIPoYCoYR9JSIGSeXLII5SeBIGSeSMALSOSS

SIMMIN ASNE3) SaI9ERTeYrY e XMeITIRASSXSIO(E) ¢3XSIT3(B) sYXS(B)

COMMON PSIZeLP¢SARC(S513)45aRCI(5132eLPMeDE

23
s ]|
L}
v
20
xX3T
xXxl
Yyl
Yyl
181

SR=
Sv=
343
ERL
347
ERE]
HIE
HMF
311

MOV SETAN(513)¢e8ITAMISL3) ol ualKaXI1C200)9xJJ(200) 92X

MON XRJIJINIeA284432334C2C2

MCN AAAAWB3BI9ICsCCeABe3ReC89BeT54USCIC0) 9W3AUSC1I00)9NGAUS
40/ SPLFTS?ACE

1 IPN = 148

(I2N¥) = ¥Xx3(I32V)
= XST(aY»SINCIELTAY
= xST(4)*2JS(IE.TA)
2 2 YYlws2
C = 0 FI IMINT
= 1 Iv CavITY 2% JFSiM3 T3 S(3) AND IN Za/dITY.
2 CALLID FRCY S1INTL 53R F(l),
T TI L2 3T FHad.
Ce
Oe
XSTC1)ved
C234=-X3TC2)
1234+1,
€z3N=-XSTL3)

42(XST(B)+XST(3)) *a5
HE(XSTC3)=XST(3)) *e5
42(XST(T)=1e)2e5S

33143(XST(T)+1e2 e

A31
az2
A53
831
A52
453
31l
212
313
15 ¢
A3
ar2
43S
TN
bhs]

A=
33=
I:

xt

x:

x:

SAB
SAC
xS1I
x3%
XPXx

SU5MIM=XSTL2))/(=331H)
2TAIMLIN=X3T(1) )/ (~5714)

T(5MLn=XSTL3) 1/ (~5211)

T4 reXST(2)) /#4974

Z{APFNele) /HUEH
Z(4PF4=XST(1) )/ 434
ZB4%C /34

284”17/3d

2H4MF /34

ISICeNIW3) 60 TO 20
SIXCA+10) ®w(XST(1) =AY (XZA=-XST(2))
=XCA=XST(2)

=SQARTLAPL/AP2)

TIvae

7 ISUMT1eNCHBY

CAJCISJM)*311) *(AJCISIM)*1la)
(AJCISUM)I+312) 2 AJCISUM)*B13)

CISICeZle=3) RAZ(AJCISIN) el o) 2 (=0 JLISUMI=ASY)
CISICeEde=3) RIZ(AJCISUMI*AS2)eCaJ(ISUY)I+ASD)
(I1SICeZ3e=~5) RAST AJCISIMI ¢A61)e(~-AJ(ISJM)+L4)
CI31CeZie=5) RISCAJCISINI #4222 (L JCISUMISAST)
SSaRT(RA/RS)

SBAeSQAT (L e=AJC(ISIM)e2) /543

P23HsAJ(ISUM)*3N

32xS51P~xx]

222XPXdee




AV2=x2xP2eyYY12

RdR3XI2(2 /342

RdI=YYL/RV2

I50ISICeEdel) RARZ10/(XSI®=XCA)
IZCISICaEQe2) RWR=1e
I=(1SIZeSie3) RdRS(1e=~SAC/A2S)/( XS[3=xCA)
IF (ISICeZ3e~5) RWR=1e

I7 (ISICeEde=5) RWR=1s
S3=SR+SAB+4R

SM=SMeSABTRUI

PAI=3.141592654

SR=SR#SAI/NCHBY
SYSSHeIAT/NIHBY

RETURN

END




LN R RN R A ]

)

11
12

SJBAJJITINTG TLIINTLEYINT 4XCTRL)

QIMENSION xST¢(B)

ZI¥MON YCZTZeS3ETAR

CIMMON XITHC200)4XITNC260)92N3525¢290) «SARC2(20D)

CIMMON CAVXC100)9ZSAVYC100)43ETAS3ETACOXCCCoNCAYVILFMMyNS2
23YY0N AJCL100)9ISHAR?eNCHIY 83 TANC1I0)938BTAN2(100)932TANZ(100)
COMMON FLAPANGDELTA9IGAP9ALTAL9GAMMA

CIMMON SAZTAWXX14ICI9SARCDI(313)

ZOMMON IDULeXAeXBeX-eTANGeZPaYCeYReJBIGSHXLBIGSe8IGSsSMALS40SS
Z2MMOY xSN(8)e CoZeERCOYYY XMy ITERA9SXSIO(8) ¢SXSIJ0CE) 4YXS(S)
SIMMIN PSIZen4SARCI313)¢4383C2C(513)yL My02

COMMON RETANCS13)¢BITAM(S13) oI JalPLoXII(260)9XJJC200)¢X0X
SIMUMIN XROJINDeA28A932334C2C2

COMMON AAAAGBIBS¢CCCCeAB9R8eC3e08¢T5AUSC100) 9dGAUSC100)9NGAUS
CIMADN/SPT/IISPALE

SJBROJTIND S1INTL CALZULATES TH4T INTIGRALS IN Fe¢l12

L1S44RP = ) 0 SHAR? _efeFJIILSe

134432 = 1 3% RJIJINIDD .eleTIIL3e

IF FCILS AAVE RIUNDZII Lefee CHAZ3YSHIV=GAUSS

SJAJRATUE

QJAJRATURE ©=0RMULA ZAN NOT 3£ USEJe SINCE 3ETA

LS w37 & 3MJJT+ TJYNZTLIN

NCH3Y = NJMIER JIF CHI37SHE/=GAUSS 2JADRATJIRET CZIVTRCo P2INTS,.
PALl = 341%1532654

L¥(IC?leE3ed) 53 TD 3

20 70 1G=1438

XSTCI3) = XSN(IJ)

50 TO 12

J) 11 I4 3 148

XSTCIH) = YXS(IH)

SONTINUE

INDL = (XSTU{1)¢*ledre3

QN2 = (XETC1l)=1ad% 43

411 = (DN2-xST(2))/IN1
A12 = (ON2=-XST(3))/IN1
323 = (XST(1)#xST(2))*e3
CHBI=(XST(2) =X5T(1))«e5
A31 = (BCS5+1e4)/CMBS

432 = (=8I5+XST(3))/2435
FCAS (XST(3)=XST(2))#e5S

FC18 = (XST(3)+XST(2))*e5

A81 = (FCl3+1e)/FCA3

A42 = (FC15=-X3T(1))/7ZA5
S2ACE2 = (XSTLZ)=xST(2)) /.24
READ LPMM FOR THE SIZIND ARZ.
{7¢4CT 5222 50 TI 100
I17(lJe3Ee2) 6GJ TO 100

S3PACI = (1e¢XST(1)I/TIAT(.PC)
TSPAZE = CSPAZE/FLOAT(LPM-L3K)
I2¢9 = 1

XZnlK = =l.

SPAZE=CSPACE

32 20 IC43Y=1eNIH3Y

NCHINCHBY=ICHBY+1

AJCIC43Y)IZ2ISC(C2»NCH=1) 22T/ (29NCHBY))

X<SIzIN1~aJ(IZA3Y)*+IN2

I(ITZIRA.23e1) 50 T 483

IS(XC1C<e3Zex<SI) G2 T3 21 N
ITCIOMeGESLPK) SPACI = FSPAZE

X2AZK = XT4TKeSPATE
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(¥

e

LOM = [J4e1
33 T3 22
XKSI €XISTS 3Td XSICIJ4=1) AND XSICIJ%)
21 CONTIVUE
1044 = 104~}
IBTANCICHBY)Y = BETANCIOMI*(3ETANCIOHW)I-BETANCIOMAD)
Xe(X<SI=XCHZC)I/SPAZE
88TAN IS JSID FOR CHI3YCAEV=-GAUSS INSTEAD OF 3ETANe
53 10 20
433 IITANCICAHIY) = SBITA
3ITAN FOR ITERAeEIel IS SPECIFIID IN OF31IM1.
20 CIONTINJE
120 CONTINUE
17 (KITRLeZ3e58) G T2 5
L7 (€>T7%LeZ3e3) 33 T3 35
[5(CTALeZae4) GI TI &
L7 (KZTReeZle3) 30 T 3
I (KZTRLeZ3e2) G2 TOY 2
1% (I3HdAR?4ZGel) 32 T2 10
YINT = De
03 110 ISJ¥ = 14NCH43Y
830 T (AJCISUMI*ALLI/ZCAUCISUMY*RL12)

113 YINT = YINT «B3TANCISJUM)eSIRTCASD)
YINT = YINTePAL/NCA3Y
350 TO 1300

10 ZINTINJE

THIS IS THE CASE OF HANILING RNJED Le Ze o
NIF = @
XZA = Qe
SALL JIFSIMICYINTWINOT9XCAD
XZa I3 DuUMdYse ONLY JSID FIR F(3) [NIXFANTW.
30 TO 1000

S CINTINJE
IS1C=~S
XZA=0,
TAL. 1C2(3ReSUeXCALISIO)
YINT=SR
33 TQ 10038

6 CONTINUE
ISIZ==6
XCA=0e
SAL. IZ2(SRyS4eXCAGISIO)
YInT=23R
30 TO 1600

2 CINTINJE
KT A=0e

XZA IS JUvMY.

ISIC=2
SAL. IC2(SReySHeXCAGISIO)
YINF=SR
50 TO 1000

3 CONTINJE

e====-INTZGRAL SOR I3e

AJCN) IS ZALZJLATED aN) STIRE)D
YINT = 0o
J3 123 ISJY = 1sNCH3IY
431 5 le=aJCI3UW)
AB2 = (AJUISUM)I+A31)«(A32=AJCISUM))
S3A32 = SARTLAB)
ABC = A81/SG@A22

:
|
!




B e L L S,

[EEERYNENENYNS Y]

{

vy

120 YINT = vINTeA3C
YINT = YINT#PAL/NCH3Y
50 TO 1000

we==INTIGRAL FIR T4
SINCE BETA(N) BTWN tCT AND 1St ARE
EXPICTED TJ BE ALJAYS SMIIT4e JSE 54458~
CHE3YSHEV JUADRATURE TORMULA.
AJCN) IS A_READY ZA_ZJLATZIO.
If TAlS IS THE FIST CASE =33 BITAN2,
JSE A CONSTANT FOR 3ZTAN2.
33TaAN2 IS JSED 0% Z4IVvY-GAJSS INSTIAD JF BITAN2e
& CONTINUE
IF(ITZRAe3E2) 530 TI 150
IF(lue3Te2) G TO 191
SEITA2 MJUST 32 RIAD I} THE SI’ST UN.
D3 183 ICH43Y = 1eNCd3Y
133 33TAig (I243Y) = SE£Ta2
N321=N82+1
20 165 I0C=14NS21
133 3ETAN2CIOC)Y=SBETA2
350 T2 131
130 CSONTINJE
[7¢Ide3le2) GI TI 131
I10MM = 1
X2HIK = XST(2)
00 170 ICHBY = 1eNCH3Y
X{SI = FCA3*AJ(ICHSY)+FC15
152 I7(XC4CKe53ZeX<SI) G TO 151
X2A42< = X242 + SPAZI2
I3 = IJ4de}
30 TO 152
151 CINTINUE
IIMMA = [Jovv=-1
33TAN2C(IC43Y) = 3TTAN2(IJYW)
1e(BITAN2CIOUM) =SETAN2CIOMMA) ) # (XK T~XCHCK) /52ACT2
IuM=IZA3Y
X€SL = FTLAZ«AJ(I.4 D+TL1LS
dRITE(54250) ILMeRETAN2CILM) 4XKSI
230 FORMATULISN g0 Izwy 392 XewR3TANS*9 140 792X 92 X{S]I=29f14e7)
173 CONTINUE
131 CSIONTINJE
YINT = 0o
10 133 ISUM = 14NCH3Y
A31 = (S8TAN2(ISJM)I+3a])»(le¢adJ(ISUY))
AB2 = (AJCISUMI+AGL) #(AJ(ISIMISAL2)
S3432 = SART(AB2)
1303 YINT = YINT & A51/S3A32
YINT = YINTePAI/NCHASY
330 ZINTIwJE
RITURN
N3




SUBROUTINI G2 (XS2+452¢182)
JIMENSION XST(3)¢XxI1216C230)9Xx1225€20009eXI1255(200)9X1245(200)
CIMMCN YCZCeSBETA2
SIMMOV XITHC200) oXITNC200) 9 ANSG25(2)0) ¢SARC2(20]2
SOMMON CAVXC100) 9 CAVI(100)93ZTA393ETACIXCCCoNZAVILPYMNS2
COMMON AJC100) ¢ISHARI¢NCHIYeBITANC100)¢8BTAN2CL00)83ETAN2(100)
COMMON CLAPANGDELTA9ISAPALTALIBAYYA
COMMON SBETAXXMeICPIySARCOI(513)
CIMMON IDJ eXAoXBoXZoTANGEE 29YCoYR9JSIGSeXL3IGSsBIGSeSMALSHOSS
COMMON XSNE8),, CLEGERCOITY o (Mo IfERA9SXSIO(B) 9SXSIA0(8)eYXS(8)
SOMMON PSI2¢LPeSARCIS13)9eSARCO(S13)¢LPMeDE
CIMM0N 3ETANE313)93ITANCS13) oI Jei®KyxI1C200)9xJJ(200)9XIX
CIMMON XROUND9A2AA4323B4C2CC
COMMON AAAAGBI334CCIC9AB8e389C8¢389T32USC100)+d54US(100)9N6AUS
COMMON/Z SPC/ESPACE
LIMAIN/TAOL/UTAY
SOMMON/CVTYL/CAILINGIIGS2
TrlS SUBRIJTINE IS CTALLED 3Y JFSIMS,
T4IS SJU3RJIJTING CALZJLATES SUNITION 52(xS2) #4124
INCLUJES 121(xS2) TO I26(xS2)e
XS2 IS XSI- AG2 IS THZ SOLJTIJN 2% INTEGRALS.
33 1 I3F=1,3
1 XST(IiP)=Yrx3S(CIQP)
PAl = 3141332634
CCC1=ALOG(1e4+XST(E))/(2+PAl)
$S3=53AT(1e¢XSTLS))
U23C0SCALFAL+BAMMA)/TISUXST(S) +GAUMe ) /ESPACS
J22=U2ev2
U22l=1e/U22
TaOB3SS3#CAV_EN/J2¢(Lle~ZAV.IV)
TAUs03ALI3(THD)
Twl=SART(le=t1le=XSTLEY=U22L I ¢CAVLINY
TAUJ1ISALO3(THL)
I (JTAUE3e0) TAUW=TAUJD
17 (UlAJeZ3el) TAUJ=TAIL
I° (IJe3Ee47) GC TO 120
Ze=2]21(XS])mweay,
: TH4E SAYE [WTEZSRATIOV 4S5 T4l N
: SJBROUTINE CAVITY SJR GC(XSI)

[EER RN

NIF = 3
CALL OFSIM1ICANSeNIFyxS2)
X121 = ANS

I (lJeQe®0) XI21SCIS2) = xI21
cee=]22(XS])wm=a,

J3Z THZ SAML SU3RIUTINED I22 &S

JSEC IN CAVITY wiTrn ISIC=1.

(N ENY]

IsIC=
CALL IC2(SR4SMeXxS241ISIC)
xI22 = SK

NOTZ THAT SY IS DUMMY VARIABLE.
IT(lJefQed0) XJ22SCIS2) = xl22
coval23(XS]) wmna,
USE CHEBYCHEV=GAUSS JUADRATJRE FORMJILA
IN ZXACTLY SIMILAR VMANNZIR T2 THAT IN
JFSIM3 FIR I3
X123 = 0e
3PC3 = (XSTL1)eXS5TC2)) 2,5
CHB5 = (XSTL2)«XST(1))*eS
A31 = (BPI5 + 14)/7433
A32 = (~BPCS + XST(3))/CMBS

(S EEERNE]

176




J) 2 ISUM = 1e¢NCH3Y

HAl 3 le=AJC(ISUW)

Hi2 = CAJCISUM)Y » A31)+(A32-AJCISJIM))

S442 = S3TLNAQ)

£313 = HAL/SHA2

FIAIY = CYB5«AJ(ISU)I 3705482

2 XI23 = XI23+¢F3I3/F3A13

X123 = XI23«PAL/NCHIY

I¥ (I1JeEGe40) XI23SCIS2) = XxI23
coenaliwecas,

JSE CHEZ3Y24EvV-GAUSS JJADRATURE

FORMULA 3Y ASSUMING THAT
THZ KEINEL FINe [3 S43IT4.

HU = (XS241e2#(XS2=XSTL1)) »1XSTLI)=XS2)
1V = xS2=-xS5T(¢2)
48 = SIRTLAUI4AV)
S3L5 = (XSTL3)*exST(2))e,5
SML3 2 (XST(3)2=XST(2)) 5
A41 = (FPCS+1e)/FMCS
442 = (FP23~-X3T(1))/774CS
xI24 = 0o
33 10 ISUM = 1 NZA3Y
T2A1 = AaJtISU¥)I«adl
T242 = AJCISUM)+a42
ST? = SART(TPALleT?42)
T4T = (BOTAN2CISUMYSIAI)»(1e»AJ(ISUMII/STP
337AN2 IS CHE3Y=3AUSS VERSION FIR BITA ON T4 SICIND ARC,

(AR E NN

“

Faa = FMCSsAJLISUM) ¢73C5-xS2
ST2 2 SARTUle~AJdCISIM)ee2)
48 & FACS #ST2¢(3ITAN2CIS2 )e281) /44

10 X128 = XI244(FOT~F43)/Fan
xI241 = xI24#2AX/NCH3Y
BETAN2 IS USED “OR SIMPSONTS RULE.
XKuG = ALOSCIXST(3)=x32)/(Xx52-X5T(2)))
152 1S TRAVSFEIRRED THI0UGH 32=-4RGUMINT.
X1282 = XLG*(BETAN2(I32)¢2AL)/44d
X124 = xI24l+xl242
ITC1JeEQe4]) X124S(IS2) = XI24

©“

0

53 TG 1901

190 xI21 = xI21S(1S2)
xI22 = x1225(182)
X123 = xI23S(1S2)
XI2% = XI238(182)

131 X324 = =x[21/2al=xf22
XSZ=CCC1~ALOGCCOSCALTAL+GAMMA)/COSEXST(S)+GAMMAY/ESPACE) 7PAL

: IAP/IITATSR/IAMMAGHISCTSX(SIC/) AMMAGOLAF ACSOCIS0LA~1ICCC = 325X

XS2C = xS28+xl23
X322 = =xl24/PA1
A32 = (XS2A+XS2C+XS22) *Hd
Seeni25smcvavavaccacs
32145 (ASTITI+10) %05
SHINZ(XST(T)=1ad"e5
A313¢5M1H=XSTL2) )/ (=321H)
AS23(SMIN=XST(1))/ (=~53P1H)
A532(53411=~XST(3))/C=5371)
XS2E=0.
a0 20 ISUM=1sNCHBY
HA1l ==(le*AJCISUNIIFCAJCISIN)+451)
HA2 SCAJCISUMISAS2) #(AJCISUM)I+AST)
SH12=SARTCHAL/HA2)

177




HA3=«GPIH®AJCISUM) 391 H=-XS2
£338d12/0A3

20 X32E=(S2E*F5

XS2Z=PAJ«xS2E/NCHBY

leec[2ivccwcnacccanan

vy

39

52

HMFNZ(XSTC3)=XST(3))*eS

HPFH=(XST(8)*xST(3))eeS

AS13(4P H=XST(2))/n¥"o

A523(4PFH*12) /4 A

AS3SC42F4=a3TC1)) /474

XS2F=0e

3d 30 ISJM319NCHIY

AALl =SCle=AJCISUMI)IeCAJCISUY)+AS])

MA2  SCAJEISUMI®AS2) «LAJLISIMI*AED)

S412=SGRT(4A1/442)

AA33AMFAYRILISUM)I +PE4=XS2

F5=3r1274A3

XS2F =XS2F+Fs

X32F=24]exS2F/NCH3Y

AG23A52+(~X322«xS2F)«TAUWNHJI/PAL

17 (lJeZGe27eAN]elS2e22e2) 4RITI(54352) XI219X[229X1239x124e182
I (1JeEGe27eaNDeIS24£Qel0) WRITE(HS52) XT21e(I22¢XI234x1244152
I° (lUeEGe27eANDeiS2eZGe30) WRITE(S952) XI219X1229X123eX1244152
FIRVATCLIOXyr===l19l29139]% IF F(5) AE=cwrg4(Il%e792X) 02X
A «]S2=24]14)

RITURN

END

s




SUSROUTINE CAVITY (XCCeYCC)
, S T4I3 SU3RIUTINTG IS LAuold FRIM IXFNIW FIR F(S)e
: DIMENSION CKEXC100)9SKEYC100)9ANSIIC100) 9SRI2C100)+SICIIIL100)
JIMENSION SICHIaC103?2eXST(S)
JEMINSIIV CAVXXC100)92AVYY(103)
CIMMCN YCCCeSBETA2
CIOMMONV XITMC(200) «XITNC200)¢ANSG250230)4SARC2¢200)
COMMON CAVXC100)9CAVYC100)93ETA393ETACHXCCCoNCAVeLPUYMYNS2
CIMMON AJC100)9ISHARI9VCHIYG3IITANCLIN0) ¢BETAN2(130)e35TANZ(LI00)
CIMMCN FLAPANSDEILTAD3APIALFALYGAMMY
SIMMDN SBETA«XKMe ICPI¢SARCOI(513)
CIMYON IDJaoXAeX39XToTANGIZ 9V oY9J3IGSeXLIISSeBIGSeSMALS 0SS
COMMON XSN(B) ST eERCITYY XMy ITZRA9SXSIOC8)9SXSI00C8) 9 YXS(B)
COMMON PSIZeL”4SARCU313)434302(313)9.2440E
COMMON BETAN(S13)4BITAM(S13) 9 UalPKyXIT(200)¢XJJC20C)9XIX
CIMMIN XRIJIVDeA2A8932334C222
CIMMON AAAAGBBBBeCCIIoANeB39CS9DBeT5AJIST100)¢4dBAUSKID0)WNBAUS
COMMON/ SPC/ESPACE
SIMMON/TAJL/JTAY
COMMON/CYTYL/CAVLING3I3S2
2 X2CC IS THE CAVITY END 2JINT CA_CJLATID IN SU3e CAVITY,
COEL = COS(IELTA)
SJE. = SINQIE.TA)
Pal = 32141592654
23 1 LOA=1+8
1 ¢3TCL3A) = YXS(.34A)
SCGM = SQRATHL1.+xSTU5Y)
CLl1zaLJ0G(leexST(B))I/C242”AL)
SSG=SART(1le¢XSTLH))
J22C35CALFAL*AMMA) /2SI XST(S)+3A444)/ESPACE
J222y2ee2
d22I=1e/022
TdO0SS3G*CAVEN/J2¢(La=CAVLIN)
TAULO=SALOS(TWE)
Td12SART(Lla=(1a=X3T(8)=J22T)0CAVLIY)
TAUL124L0G(TWY) i
I7 (UTAJeZ3e0) TAJWzTAUND !
17 (UTAJefiel) TAJdZTAINL

e e oS

NZAV=8D f
NZAVISNCAV+]
3 CAVS = (XST(2)=XST(1))/NCAV

LEAVE THE LAST 2JINT JF x3I = C SINZZ T4ERE IS &
SINSULARITY SOR SINGLE SPIRAL VORITEXx MJDELe

23 2 % = 1leNCavl !
L2A = (STCL1) +Cavis ({_%=)])
: RIAL PART OF JMEGA = 3ETAe 2Al.

I (K.YeE3el) GJ TO 3

IS(KLMeEGeNCAV1) 50 T2 10
Seme=aIZ1(XSI) TALCJILATIONy CAL_ING DTSIvi.
I7 (lJe5Ee38) 6D TO 753

e

NOF = 3
SALL JTSIM1ItANSeNIFy(2A)
: ANS IS A& SOLUTION F3R IC1¢(XCZI)e XTI 1S IDENTICAL TO XCA.
{° (IJeEJe27) ANSII(LKLY) = aNS
Gd TO 76

75 ANS = ANSII(K.M)
76 CIONTINUE
Cemee J22¢CXSI) CALCULATION,
15010e3%6348) 30 T2 77
Islc = 1

-t e mata .




CALL IC2(SReSHeXCAWISIC)

< J9LY SR IS UTILIZIDe«~ SM IS FOR RMINT.
I (JJeEGe27) SRI22¢(<_4) = SR
3 T3 78

77 SR = SRJI2(«LM)
T3 CONTINJE
Ceweee]IC2 (XSI) CALCULATIOIN== USE CHEBYSHIV~-GAUSS
M JJAIRATURE FIIMJLA.
IPCS = (XST(1)+XST(2)) w45
CMBS = (xST(2)=xST(1))ee5

AJ1 = (8PCI5+1e)/CN8B5

A32 = (~BICSexST(3))/TMBS

Z€1 = XCAa~-x3T¢2)

EK2 = (XCA*la)o(XCA~XST(1))«(XCA=XST(3))
243 = SIRT(IK1/EK2)

TT33 = Cw33«£43
(lJeGEe3a) 82 TQ 30
3 = 0.
3 ISUM = 14NCHBY
1ZCAJULISIMISAZIL) «(A32=2JC[SJY))
¥l = SGRT(EJD)
Tz (le=aJ(ISUMI)Y/3ZJL
3 CHMISPRJEISUMI *3PCS-XTA
[ SIC3e(EF3=2F33eSART(1e=AJ(ISIM)*=2))/E7 3R
SIZ3«Pal/NCn3y
SIC3 = SIC3+ALOG((XST(2)=XCA)/ZC(XCA-XST(1)))»EXD
15ClJeE3e27) SICIII(KM) = 35123
50 TO 81
30 SIC3 = SIZ3I3(XKLM)
31 ZINTIvuE
evemallH(XS]) mweny,
JSE CHE3YSHIV=GAUSS 2AJADRATIRI <I3vJLa
IN THE SAME ¥ANNIR AS THAT FOR I% IN
JFSIM3.
IftIJeGESZ4) 50 TI 32
FACE = (XST(3)exST(21) 4245
SMCS = (XSTCI)=XST(2))*e5
A41 = (FPCSe1s)/FMCS
432 = (F2735=x5T(1))7°4C5
SICa = Qo
23 7 1SJM= 14NCHBY
RA = (I2TAN2UISUMIS ATl aeaJCISUM))
13 2 (AJCISJMI®ABLIC(AJLISIYI P ALY
338 = SaRF(3)

N T O

w

IENE NN E]

RC = RA/SR3
. I = TMCESeaJ(ISIM)+TIT5=XCA
7 SIC+ = SIC4+RC/RD

31C6 = SICaePAl/NCA3Y
ItlJeEhad?) SICAIG(C M) SICH
32 TJ 33
32 SICe = SIZalad<.M)
33 CINTINVE
17 (1JeEGe27eANDeXL442342) WAITI(S543535) ANSeSReSICIeSICayKLM
' I7 (l1JeCGe2T7eANDeKLYeZQe40) wRITECEsIS55) ANSeSIeSIC3eSICaIKLY
L7 (1JeZQe2TehVN)eli1e23e30) 4RITE(S59353) ANSeSAeSICIaSICHKLM
55 FORVAT (1)Xewe==J1el20]391% 0F ZAVITY ARE~~=#94(E1l4e792X) 92X
AedMz=wy 1a)
S ACUXSI) = 1/IZ43  ALRAIAIY CALZULATED,.
UU2 = COSCALFAL*GAMYA) /COSIXSTIS)Ie5aUMMA) /ESPACE

cecee]jecccccnancacen

-
-




SPINS(XST(T)ele)*eS
39143(XST(7)=1e)*e5
A513(341H=-XST(2))/(~G>1H)
A32245MIN=XST(1)D/C(=5321H)
4333(341A=XST(3))/(=521)

SICS=0.

03 3o ISJMz14NCH3Y

A Se(le*AJCISUMDI) #(AJCISUM)#AST)
i3 SCAJCISUMI *AS2) «(AJ(ISINI+ASD)

SRAB=3IRT(RA/3B)
RC==GPLH*AJLISUM) #+GN2A=XCA
®32SRA3 /RS

30 SICS=SICS+~S
SICS=PATI+SICS/NCHEY

wecellbomrnacscon
AMF43UXST(3)=xST(3)) ee5 1
43IF43(X53TL3)+xXSTU3)) o5
AS13(4PFH=XST(2))/HYEA
A323(43F 4+ o) /HMFA
AB3Z(HPFH=XST(1))/H""H

SiC6=0.

a0 a0 ISUM=14NCHIY

A SC1le=AJCISUMIIS(AJ(]ISUMI®AS])
3 SCAJOLIS UM *A52) v (AJ(ISIN)+AE3)

SRAB=SQRT(RA/RE)
REZHMZT4eAJCISUM) +4P T 4-XCA
F&E=SRAB/RC
30 SICHSSICB*FS
SIC5=PAI*SICHE/NCHBY
32 % (=ANS/PAI-SRe(ZCZC1-ALO5CUU2)I/PAII*SICT
1=312a/2a10/72<3
SC=6C+TAUW®(~SICS+SIZEI/PAI/EAD
32 TO 25
2 6T = 3ETA3e2al
33 1O 28
10 3C=28ETACePAI
S 3ITA3 AND 3ZTACC 300Y ANSLES AT 3 AND ) MUST B2 SPIICIEZED IN COMMCN.
23 CONTINJE
XxS = XCA#CDEL
YYT = XTA=XST(4)SDZL
YYT2 = YYTew2
XXJ = xST(a)elDEL 3
X€J2 = XXJwe2
XYB = YYT2+xXxU2
JaDX = D5A2#XXS/(XxY3e2Al)
CGC = COS(6C)
$3C = SIN(3D)
CZC = JsIX/SCGM
ZCEXC(C.M) = C3CeCFC
3CEY (KL.") = S5CeCF:
2 CORTINUE
CAVXX(1)=De
CAVYYC(1)=0.
33 15 ICAV=34NCAV1,2
SAYVXXCICAV) = CAVAX(IZAV=2)*CAVS*{CKEXCICAV=2)+ber
1SCKEXCICAV=1)eCKIXCIZAV)) /3,
15 CAVYYCICAV) = CAVYY(IZAV=2)
L1aCAVSUSKIYCICAV=2) 0k e?SKEY(IZAV=1)¢SKEY(ICAV))/3W
If¢lJeE3e27) 30 TJ 100
60 TO 101

“




130

1J2

12

23 102 ICAVZ19NSAV1e2
SAVXCIZAVIZZAVXXUIZAY)
SAVY(ICAVIZZAVYYICAY)
XCCC=2AVXC(NCAVY)
YCCC=TAVY(NCAVYL)
CINTINJE
XCC=CAVXXINCAV])
YCC=CAVYY(NZAVY)
RITURN

END

i




SUBRCJTINE IMINT (SeSMevI)
JIMINSION (STtR)
CIMMON YCDL4SBETA2
CIVMMON XITM(200) oXITNC200)9ANS32S(230)9SARC2(200)
COMMON CAVX(100)9CAVY(100)eRETAI¢3ETACIXCCCoNCAVILPMMeNS2
TIMUON AUCL100) o1S4ARIHNCHBY«BBTANCLII0) +BETAN2CULI00) ¢3ETANZ2CLICO)
SIMMIV FLAPANSIZILTAGI3APeALTALs5AMA
TIMMON SBITA9XXMeICPI9SARCDI(513)
COMMON IDJuoXAeX39XZeTANGeE2eYCeYReJ3IGS9KL3ISSe3IGSeSMALSDSS
COMMON XSN(8)e CLEGERCOYYY o XMy ITERAGSXSIO(8)Y ¢SXSIO0B)4YXS(8)
COMUIN PSIZeLP9SARCE313)9eSARZI(513)9LPMDE
COMMON BETANCS13)¢BITAM(S13)eIJalPKeXII(200)eXJJC200)4XIX
SIMMON XRIJNDeA2AA932334C2C2
TIMMOV AAAAGB333eICCTeA39583eC39039TSAUSC100) ¢4GAUS(LI00) e NGAUS
SOMMON/SPL/ESPACE
P4l = 341413926394
I7 (I2PleZ3e0) 50 T2 10
J3 12 15 = 148

12 XSTCIS) = xSNCIS)

3 TO 11
12 32 1 IS = 148
1 XSTCI3) = yxS(IS)
11 ZINTINJE

Xx1 = XST(&)*SINCIEL.TA)
YY1l = XST(4)*ZJSCQIE.TA)
YY12 = YY1lwen2

235 = (XST(2)=XST(1)) 45
335 = AXSTULI#XSTL2)) *e3
431 = (BC5¢14)/C85

432 = (=8IZ35+X5TL3))/235

BM1S = (XSTC1l)=1le)*s3

3913 = (XSTC(1l)¢ls)ne3

A1l = (39M13=-xST(2))/73215

412 = (3aM13-xST(3))»/3215

TIC5 = AXSTL3I)+xXSTC2))»e5

EMCE = (XST(3)=XST(2))*,e5

32143CXST(7)+1 ) ?e3

SMIHZ(XST(7)=la)*e3

HYF4(XST(8)=x8T(3))*ae5

HPEAZ(XST(3)+XST(3)) *e5

[ A513(3¥1n=xSTL2))/(=-5714)

A522(3414=x3TU1)¥/7(~5214)

AS333(341k=XSTC(3))/(=531H)

A313(H2FR=XST(2))/ 1%+

AB2=(HPFHeL1 )/ HMFH

A83=(4PFH=XST(1))/H474

A%1 = (FPC3+1e)/F¥CS

A42 = (FPL5=XST(1))/4C5

1% (3eZ3e3) 53 T2 3

IF (MIQeE2e5) GO TO 5

I(M13eEQ04%) 60 T &

IF (MIQeEJe3) GO TO 3

I7 (ML3eEae2) 32 TD 2

AUCI) ARE A_READY CA_CULATED IN SJ3RJIJITINE
TEINTLY AND STJIAZD IN ZOMMIN AREA.

S3z0.

Suz=Qe

23 20 ISU™ = 14NCHBY

GX1 = 1le=AJCISUW)

5Y1 = CAJCISUMIeA31)*(A32-0J(0ISIM))

)4
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S3Y1 = SGATLGYL)

5F3 = GX1/S6Y1
Tl = CB5a8JCISJUM)*3CS
FX2 = FXlexxl

FX223°X2we2
SX3 = Fx22eYY12
FT31 = FX2/7X3
FF32 2 YYLIFXS
SR = SReF=3«FF3])
20 34 SHeFT3aFF 32
SR SRePAI/NCHAY
SM = SM«PAI/NCHBY
32 TC 1000
SINTIVUE
5:=0.
Su=0.
JJ 580 13J4319NSHIY
GX1 Selle®AJUISUM)) s(AJCISUM)+AS])
X2 SCAJCISJUMNI*AS2) 2 (AJ(ISIMI+AED)
TT33SIRT(SX1/6X2)
XSPz=3P1HeaJ{ISUM) +5M41H
X313 =xK}
XPX123XFPX1ee2
33T2=XPX12+YY12
CEI1=XPXAIIBOT2
FI32=YY143I0T2
SRSSK¥TT3e523]
30 SMISMeTFTeIT32
SASI e[ /NCA3Y
SMSSMeDAT/NCHBY
30 T2 10400
€ CONTINUE
S3=%e.
SY=le
33 7¢C ISJM=14NCHAY
31 S01e=8JKCISJMIIsCAJCIS N)eAs])
GX2 =CAJCISUMI®AR2)«(AJ(ISUMICAEDR)
TT3zSARTUA5X1/5%2)
XSO eaJ(ISUN) #4274
XIX1=XSP=aX]
X2X122X2X]ee2
I0T2=xPX12+YY12
FT31sx2x1/3372
SFE322YY1/80T2
SI=SReFEIe=T3]
70 SMSSVeFTINT32
SI=SRePAI/NZHBY
SH=39¥e3aI/yIHIY
30 70 1000
2 CONTINJE
IF (ISHARPSEQel) GO TO 100
I{54AR> = 1 MEANS THAT THE SJIL 445 JUNDED .ele
SJ TH4AT T4I SIMPSONTS RULZ IS USEDde
I34AR2 = 0 VMEANS THAT THE SIIL HAS 344RP LeZe
S) THAT C4Z3YSHIV GAJSS F234J.Aa CAN 3E JSED A5 3E.Ode
SR =
3 =
00 30 ISuM = LeNCHBY
ST11 = AaJCISUM)Ieall
ST12 = aJdilsuwrealz

w

sred et

oo
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T<1 = 38TANCISUMI*SIRT(ST11/ST12)

N1 3213+«aJ(I3d%)*3915~xx1
JIN12 = UNlew2
JN13 = UN12eYY12
FK11 = UN1/UN13
$412 = YY1/UN13
SR = SR#E(1«FK11
50 SM = 3M+FK1rFK12
S = SR*PAL/NIABY
SM = SMePAI/NCHSY
33 TO 1000

130 CONTINUE
: TH1S IS TH4T CASZ THAT THE SJI1. 4AS JOUNDED Lels
NJF 3
XCTA Oe
TALL JFSIMICSANITex2A)
2 XZA 1S OuUMMY=-===QONLY USE]D FOR T(5) IN JIXFNEWe
NIF=2
CALL JFSIM1(SUeNIT4x2A)
5 TO 10¢cC0
3 ZONTINJZ
JSE CHEEYSAZIV<-GAUSS “IRMU.A SINCE B8ITA
IV THAIS RESION IS S9J)TH.
33Taw2 C(ISUM) ARE ALRZADY CALCULATEZ AT TFINTLT.

(TENKE]

31 = 0

S¥ 3 0

JJ3 50 ISUM = 14NCH3Y

P50 = (35TaAN2UISJ9I+2al)n(levaJlISUY))
PSM = CAJLISUMISAGL) »(AJCISIM)+AG2)
SIPSM = SIAT(335W)

FF4 = PSL/SAPSM

238 = TMCSeAJCISJIMI+TITI-xX1

?SN2 PENrr2

TT4]1 = PSN/(PSN2+YY12)
FI42 = YYL/(PSN2¢YYL2)
SR = SR+FTuxFFal
S¥ =S+ FaxFFg2
CINTINUE
SR = 33sP8[/NZABY
S% = SMePAI/NCHBY
50 TC 1000
6 ZINTINJE
XCA 1S DUMMY, OVLY JSED FOR IZ2 IN (%)
XA = 0o
ISIC = ¢
: SJBAJITINT 1L2 TS ALSY JSTJ IN FUd).
SALL IC2(33¢594XCAI3LID)
1330 RITJRN
iND

e
o

«)

v
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AD=A081 832 TETRA TECH INC PASADENA CA 9/2
COMPUTER PROGRAMS FOR CALCULAT!NG PARTIALLY CAVITAT!NG BI.UNT TR'-ETC(U)
JAN 80 S MAEKAWA: O FURU 01"-79-(;-0
UNCLASSIFIED TETRAT-TC=3284-02
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SUBROUTINE SHAPEUX ol o3ETAIS1I2)

COMMON/FREZZAVIXFREZ Sy YFREED
CINAON/ZJIPITA/A2AAJ0323BJ9c22C000AAAA)9BBBRULCCICIeABIeBBU,CBUIBY
COMMON YCCCoe SBETA2

CIMMON XITH(200)9XITNC200)9ANSG25¢230)9SARC2(200)

CIMMON CAVXC100)9SAVYC(100)93ETABGIETACIXCCCONZAVILPUMINS2
CIMMON AJCA0G) ¢ ISHAR2¢NCHBYeB3TANCIIO) oBBTAN2(100)¢3ETANR(LI00)
CIMMON FLAPANSDELTAGIGAP 9ALTALeGAYMY

COMMON SBETA«XXMoICPIeSARCOIC313)

CIMMON IDJLoeXAoXBoXZoTANGeZ29VCoYeJIIGSeXLAISSe3IGSeSMALSHOSS
COMMON XSN(B)y CLEWERCOIYYYoXMoITERAGSASIO(8) ¢SXSI00C8)oYXS(B)
COMMON PSIZoL2eSARCCI13)eSARCIC513)9LPYGDE

CIMMON BETAN(S13)¢BITAMN(S1I3I)olJslPKyXILIC200) oXJJC200) o XK
COMMON XROJNDeA24A93233¢eC2CC

COYMON AAAAGBIB3¢CCC20AB389C8e389T3AJS5C100)0d345(100)9NGAUS
COMMON/SPC/ESPACE

PAl 234161532553

X2=Xee2

X3=xee3

XS2SQRT(X)

XH=xXeXS

XTRIZ2SXFRAIECe»2

XFREE3Z=XFREEC®*3

XSRIES=SQIT(XTREED)

XFREEM=XFREEC*XFREES

X222 e2%e2

X233 e2¢*3

X2S3S3aRT¢e2)

X2HS «2*X2S

X823 o802

X835 e8we3

X8S=SART(.8)

X8H=X85243

WI MUST CHECK TJ SEZ IF dI ARZ S5JIN5 TO CALCUATZI THZI TOP PART
I3 THZ 3ITTOM 2aRTe IF T3> JE TRANSFER TJ 280 #AL® IF RIJTINE,.
IS1I2 = 3 IS JSED FOR CALCULATIONS OF U2PER FOIL PRIFILE

IFCIS1I2eETe1) 32 TJ 30
LT (1S1I2e2343) 53 I 30

IF (XeLEee2) 50 TO 15
LT (XelLEee3) 50 T 20
IF (XeGTee8) 0 TO 25

15 YSA2AA= X+323BeX2¢C203+X3
YIXZAZAA®329B%24oXe02CCe307K2
ITTASATANCYIX)
50 70 60

20 YSAAAA® (4o/300X*Bo/30rXHodeeX2) 48383 axeCCLleXS
YOX=AAAA®(Qo/30v8e/30e% eS5oXS=8erX)+3BBB+e5+CCCC/ XS
SITAATANCYIX)
30 70 60

25 YzAded3exelBexX24DBeX3
YIXZ2B302,0 50K ¢342D30x2
BETAZATANCYOX)
G TO s0O

T415 2N0 4ALF  JDF THE RIJTINE IS 73R ZA.CULATING THI JPIER HALF
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30

70

35

30
i1

30

s

L1]

30

30
3i

38

130
101

I5 (1S112.EQe3) GO TO 70
L? (X*EELCe.Eee2) 323 TO 33
I (X"REECeLEee8) G TO S0
I7F (XZREEZeGTeeB) G TI S5
CONTINUE

L¥ (XewuTee2) 30 TJ 33

IF (XeLEee3) 60 TD 30

I (XeGTee8) 60 TO S35

IF (IS1124E32¢3) GO TJ B8O
R1=YFREEC-A2AAU*XFRISS=32BBJ*XFIEE2-C2CCUeXSRIES

5) T0 81

1=0e

CONTINJE

IT (%eGTes2) 60 TO 40

YTA2AAUeXe32B3UeX242250)0x3e]]
YOXTA2AAU+293288UsK+34¢C2C2UX2

3ZTA=ATANCYIX) =241

33 TQ s0

Y2SA28AUve2482B83UsX22¢4C220U  X23¢RY

227 2=AAAAS* (N o/ 30 ve2¢8 e/ Be*X2A=0e*(22)~B3B3Ure2-CCICUUA2S
IF (1S1124EQe3) R2=0s

[T (Xe3Teed) 53 TO &3
YEAAAAU®(8e/3e7XoBe/3avXHotarX2) +3B3BU*X+CCCCI*YSeR2
YIA=AAAAU®(4e/30¢B0/3ev1052XS=Bevx)¢3383U+e522220U/xS
ITTA=ATANCYIX) ~PAl

3 T) 66

Y33A8J+38JveB8+C3UrK32+4D8YeK33eR2

R3ISY3=A8U=38Us 8=CBU*XB2=-D8J*X83

17 (1S112eZ23e3) R3=),

YZASUeBBU*X+COU*X2+D3U*X3¢R3
YIXN=B8J+2ev58JeXeIqe)BIuX2

IZTA SATANCYOX)=PAIl

39 TO &0

17 €I5112e52e3) 32 T 30

R2=YFREEC=AAAAU (447 30 *RFREECH+8e /3o XFREEH >4 o * X" REES)-BIBEV*XFREEC

1 ~CCCCJwX7RIES

33 TO 91

2=0.

CINTINUE

I (Xe5Teed3) 530 TO 35

YSAAAAJ* (4o/300Xe8 e/ 3arXHoborX2)+3338UeXx+lLCCIeXSOR2
YOXSAAAAU*(4e/30¢8a/3ev)eS5vXSe5eeX)eBBBBU+e5eZCLCU/XS
3ITASATANCYDX) =24l

63 T3 &0

I (IS112e£32e3) G) TJ 100
R3=YFREEC-A3J=B8JeXZEEC-CBI*RFREI2=0BJNXBRIED

59 T0 101

13=0.

CONTINUE

30 TO &5

RETIRN
END
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SJBROUTINE XCYC(XCBeYCBeCXelY)

CINMONZUPPER/AAAU 93238U0C23CJ0AAAAI23BBBUILCICIeABIe38UsCBUSDBY

X<3Cx

XK22XKew2

K(3I=ACee]

XKS=SQRT(XX)

XCHIXC*XKS

1P=zg

IF (CXxelEee2) 6 TD 3

IF (CXelLEeed) 62 TO »

If (CXeGTeed) GO 7O §
F12A2AAU*KCeB828B e X< 2¢C2CTJo XLl
F2ZA2AAU®2,°B82BB U XK*3e2C2CLUs XK 2
F3z=XK=CX

SXKSFLe(F3/F2<CY)

D12F2

J25C0J1eF 3024082333420 222J0KK) )/ DL 0e2
JExK2J1+02

IIV=FIK/D5XxL

XKEXK=D]V

[9z21Pe]

T2 A3SCIIV/IXC)
IT(02elEee0000012e034CIPeZae2d)) 30 TD 6
33 T2 3

C13AAAAUN (8o /30 XK*34/3enXKtio0a e XK2) +BBBBUSXK+CCCCUXKS
S2SAAAAUS (8o /30%80/301e5o X< S=Be2XK)*3BBBUSSCLILI*e5/XKS
F3zsxK=CX

TAL=FLe(F3/52=CY)

J1=F2

D22(D1=F3e(AAAAU®(Be/3e®1050¢5/XKS=34)~CCCLJI2aS50o5/XKH))I/D1ww2

IEx<=0102

IIVFAK/D* XX

1221Pe)

2=ABS(DIV/XK)
1°(CZ2eEee00C001)e0Re(I%4EQ@e20)) 357 TO ¢

33 TO »

C13A8JOBBUXKOCBUOXL2+DBU*X(]
F2338J02e223Us K3 o023 )exK2

F3zXK=CX

EXKTFLO(F3I/T2CY)

D13F2

922(J1=F3e(22C3U¢6e¢I8U0XK))I/DL0e2
JFX<3J1+02

DIVSFXK/DFXK

X<zAK=Q1 ¥

I[P2IPey}

Tz ABSL0IV/XL)
ITC¢(2eLEea0000012e3%sCIPeETe20)) 30 TO 6

32 T0 S .

1§44 13 1

1% (Choelfee2) YUBEZA2AAUSXKe323BU*XK2¢C2CCU*XKS
17(CXoLEooB) YCBZAALAIO(Ao/ 30t R 08/ 3¢ XKA=0o0oX(2)+308BDYeXK
X oCCCCU*XKS

1% (CReGToeB) YIBEAIJ)OBBUOKCOLBIeNK20o08UOXKS
RETURY

END
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SJBROUTINE ARCS2(S2+KCeYC)
COMMON/FOILEND/XXD0e YYDD
CONMON/IPITI/A2000+3238J9020CIeAAAAI9BBBBUICCICI9ABUWBBI9CEBUWIBY

S XXxXDO0 IS THE ENDPOINT OF THE UP3ER S0IL OFFSET

24

e

T e e ——

Sx00=xX00

XHIGHSO0.

X.0d=0e

KINCRI=C(CXDID=XC) /500

I (XINCRTaLEele) XINCRT==XINCRTY
Is1lesl

8220

30 24 IINC=1450

XaOWSXHIGH

XAI3H=ALOdeXINCRT

SALL ARCLINCSoKLIdo«tIG49IS2I2)
S2552¢S

IZTIRN

END
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SUBROUTINE ARCLENCEXSSeXLoeXHeIS112)
CIMMON YCSCoeSIETA2
COMMON XITMC200)+XITNC200)¢ANSG25C¢200)9SARC2(200)
SOMMON CAVXC100)eSAVYCL100)93ETAS93ETACIXCCLoNSAVILPYYINS2
CIMMON AJC(100)oISHARIGNCHBY o 8BTANCLIO) +BBTAN2CLD0) o5ETAN2(100)
CIMMON FLAPANSDELTA9ISAPIALTALWSAYMA
SINMON SBETA Xt MeICPLoSARLDI(SL3)
COMMON IDULeXAeXBoXCoTANGeEP ¢YCoYReJBIGSoXLBISSeBIGSeSMALSDSS
CINMON XSN(B8)e Tl oERCOVYYYOXMGITERAGSXSIOC8) ¢SXSI00(B)9YXS (B)
QOMMON PSIZoLP+SARCES13)¢SARCICS513)4LPMGDE
CIMMON BSETANCSLIZ)eBITAMISLI3) oI JolPKeXII(28029XJJC200)¢XIX
COMMON XRIJNDeA2AA$3238¢C2CS
COMMON AAAA9BBBBeCCICrABeBBeLBeD8eTSAUS(L00)44GAUS(L1A0)9NGAUS
JIMENSION TU100)2ed{120)4F(130)
N=NGAUS
33 5 J=1eN
TCIY=T3AUSCS)
5 d€J)=d3aUStd)
1 3J4=0.
00 2 J=leN
CAa. SC2(TLIIeFLU) eX e XHolISLI2)
2 SUMESUMeN(J)IeF ()
X58=8J4
RITURN
oND

190




SJBROJITINT “C2tTeFeko9XHelS112)

COMMON/UPPERZA2AAU+32BBUC2CCU9AAAAY4BBBBUWCCSLUABUWBBUSCRUWDSBY

COMMON YCCCoSSETA2

COMMON XITMC(200)+XITNC200)9ANSG2S(200) ¢SARC2¢(200)

SIMIIN CAVX(100)9CAVYCLI00)03ETAS93ETACIXCCCoNSAVoLPUYONS2

COIMMON AJCL100) o ISHAIIGNCHBY +B3ITANCL20) oBBTAN2¢CL00) ¢3ETAN2(L00)

COMMON FLAPANGDELTAsDGAPoALSALeGAMMS

-+ LL1]] SBITAWXX44ICPLeSARCDI(313)

COMMON TOULeXAeXBoXSoTANGeEP ¢ YCo YR JBIGSoXLBISSIBIGSsSMALSHDSS

COMMON XSN(8), CLEWERCoYYYoXMoITERASSXSID(8) ¢SXSID0CB) 4YXS (8)

QIMMON PSIZoLPeSARC(513) ¢SARCO(S13)4LPMyDE

SOMUON BETANCS13)eBITAMIS1I3I) oI JebPKoXIIC€200)eXJJ(200) 9X0X

COMMON XRIJNDwA2AA93238002C°

E?H;ON AAAAYBBBBeCCICeA89989CBeDB8eT3AUSCLICO) odGAUS(100)eNGAUS
CINT=1

XPS{XH=XL)*T2qSe(XHOXL) #aS

' SXP3SART(X?)

XP22XPew2
IZ(XPe3Eeed) 50 TI 1}
[(XPoenos2eANDallCINToZ3el) 32 T2 &
IF(XPeLEee2) GO TO 3
Pl12(4e/3etaorSXOcd orX2) 2 ANAN
m2=8888
?3z45¢CCCC/SXP
I¥ (IS112eZGel) PLl=(Ne/3ettoeSXP=0ge XP)*AAAAY
I (IS1I2e2Z361) P223338UV
I €13112e2361) 23243¢JCCCU/SK?
50 TO 2
3 21205053 T(20¢XRIUNII/SX3e0244
D2=828B*SXP*1.5 ;
P3224eC2CCokP :
17 CIS112eEQel) P1==o5¢SQRT(2e*XRIINDI /SKP4A20A
I7 (1S112eZ3el) P223233U*SXPe1e3
I (I5112e23el) 23324#22CCJex?
50 T0 2
& SONTINUE
P1=SA2AA
P222403293+xP
P3s3erl2CCeXP2
I (IS112623e1) P1=a2AAU
17 (1S112eZdel) 2232,4#3233)ex3
IF C1S1124EQel) P323,0C2CCULX22
33 T3 2
1 P1=p8
P22242C8exP
P33342D3e0x32
1% (1S112.2Q61) P1233Y
I (15112e5261) 223240C8Jex3
IF (1S112eEGel) P323,¢DBUsXP2
2 PazPleP2e33
Pa22Pdee2
PS5z1e0P42
3252SIRT(?S5)
FTCXH=XL)eSPSe .5 '
RETJRY
END !

ve
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SUBROUTINZ BB3ETA(XX¢RBETAGIS112)
S THIS SIVES 3ETACX(xSI))e . i
SOMMON YCSCeSBETAR
COMMON XITMC200) oXITNC200)9ANSG2S(200) ¢SARC2(200)
SO0V CAVXC100)¢SAVYL100293ETASeIETACXCCCONSA/ 9LPUNGNS2
COMMON AJ(100) +ISHARIoNCHBY B3 TANCII0)9BBTAN2C1D0) ¢BETAN2CIDD)
COMUON FLAPANGDELTAQIGAPIALTAL9SAYYY
: CIN0N SBETA+XX44ICPIsSARCOI(313)
& SIMMIN IDJL o XA XBoX o TANGOE? o YCo Y9 JBIGSeXLBISSeDIGSeSMALSHDSS
i COMMON XS¥(8), SeZeEASe TV oMo LTERASKSLIC(S) ¢SXSII0C3) 4¥XS (B)
; COMMON PSIZoeLPeSARC(S13) ¢SARCI(S13)oLPNGOE
|
{

SI9M0V BETANISIINeBITANCSII) oI JoL2KeXIIC200) X JIC200) 9XIX
COMMON XROUNDeA2AA432384C2CC
CIMMON AAAA¢BIBBeCCCToABIBB9C9D8eT3AUSC100)¢46AUSC100)9NBAUS
TR12%,E-3
| $1228eE=3
: I5CIS10245341) 532 TI 20
t © IS112=0 FOR S3. j
‘ P 1 FIR S2e |
LPMAAZLPN=]
SMALSZSARC(LP)
ITCLPeEGeLPM) GI TC 13
IESTSARC( PI=SARC(LAe1)
'PETEIYY
60 TO 21
20 SHA_SSSARC2(LD)
I5(LPeEGa1)30 TO 110
XPASKX
JISSSARC2(LP) =SARC2(LP=1)
21 CONTINUE
K1AZX_2A
4 X1BETX1A*a001
SALL FAACCTARGXLPACX134IS1I2)
] IFCFARGLTe00) 63 TO 3
| x1A2x13 :
32 T0 o ;
3 ZALL WOSEC(XIAeX134ZR10ER2eXXsJITeX.PA9IS1II2) ;
2313 11
: 10 Xx=0. .
! 53 T3 11 y
110 xe=xece L
11 SAk. SHAPZUXXeYSRIAETAGISII) !
RETJRY E
END ;

ve
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SJBRIUTINE TARC(FARyXLPAIX130IS11I2)

COMMON
SouwdN
[ LELL]
coMmMoN
CIU%IN
COMMON
S0y
Gov%0vN
Cov40N
COM%ON
COMMON
SaM40N

YCCCoSBETA2 ) .
XITRC2002exITNC200)9ANSE25(200)4SARC2¢203)
CAVECL00)oCAVYC100) o3ETAByIETACIXCCCeNZA/9LPAM¢NS2
AJC100) oISHARIGNCHBY B3 TANCLIDOY ¢BBTAN2C(190)+3ETAN2CLIOD)
FLAPANQUELTAQISAPIAL AL 954
SBETAXXMeICPI s SARCO0¢513)
IDUL XA XBoX o TANGOE? ¢V CoYA9JSIGS oXLBISSeBIGSeSMALS 0SS
XSNE8) e ST oERSOYYY XM ITERAGSXSIO(B) o SXSI00C8) 9 YXS(B)
PSIZoLPoSARCIBLI3) 9SARCICSIIIoLPMDE
BETANCS1I3) oBITAMCS1I3) T Jel?K o AITC200) 4 JJC200)9XIX
XROUNDgA2AA 032380C2CC
AAAA9BIBBOCCIeABe3BeC39D8eT5AUS(100)0d6GAUSLLI00YeNGAUS

IF(XLPALEQex1B) GO T2 &
CTALL ARCLINCXSSeXL?A9x18,I5112)

3 To 2

XS5S=0e

CINTINJE
SAR=)SS-XSS

RETIRY
END
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i1

e oo, BNt e e emp S Ies T -

SJBIJJTINS MOSEC(A 93 9IA1eERZ9XgJoX?AeISLII)
Jz0

X1=4A

X223

JEJde}

IFCJe3E6800) 6 TI 8

CALL FARCIPFX1eXLPA9X1+1IS112)
CAL. FARC(ITX24xLA4X24156112)
X3=X14(X2=X1I*PFXI/{3FX1-PFX2)
SALL FARC(PFX3oXLPAIK341IS1ID)
ESC(3FL3)14243

x2=x3

Xi=x1

I15CA=3)10910011

Yx3=231

IT(YelEoOe) Y=0e

30 TO 12

Y=x3+2l1

CALL TARC(PSYIXLPASY IS1I2)
I7(PFY) 54242

xX1=x3

xX2=x2

ITCA=3) 20420421

2=X3+ER1

3) TY 22

2=X3=£R1

SALL FARC(PFZoXLPA0Z9IS112)
IFIPFZ2) 2462453

33 T &

33= A33(PFL(3)

IF(PP=ER2) S9be4

Xsx3

60 TO0 7

WRITEC(S49) U
ZIRMATLLIX92HUZ41I3)

sTOP

RETIRN

END
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FUNCTION AITKEN(XXeYYoeXoN)
OIMINSION XX(1)eYY(1)922¢(21)
IT (N)1lele2

1 AITKEN=YY(1)
RITJIRY

2 IF (NeGTe20) N=28

qzNe}

DO 3 K=1leM

22(K)=YY (L)

I Is1eN

03 & J=leN

& Z2CUS1)=ZZCIY X XXCI) ) CZ2CUe1) =221 )/ XX ) =XX(1))
AITKENSZ2(N+})
RITIRY
END

("]
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SJ3RJUTINZ DITERY (AeNed)
< OEZTERM REVISED 02-28-73
REAL M
JIMENSION A(S50+50)9SAVEA(SDeSD)
I (N oE3e 1)6I TJ a5
S = le
NN = N
30 9 J = 1NN
DO 9 I = 1eNN
9 SAVEA(IWJ) = A(I4U}

K=1

30 T2 13
12 < =< ¢ 1
13 I =K +1

- = <

50 TO 17

15 1 =1 +1

17 IF (ABS(SAVEA(IsX)) oGTe A3S(SAVEA(LWK))) _ = I
IF (1 oNIe NVI3Q TJ 13
IF (. «E3e K)GD TD 23

J =K
: R0d INTERTHANGE
50 TO 23

22 Jd=d e+

23  SAVECJ = SAVEA(KyJ)
SAVEA(KeJ) = SAVIA(LLJ)
SAVEA(LsJ) = SAVIK
IF (J oNEe NNIGO T3 22

-

K + 1
0O Ty 31
30 =1 +1
3 SINTINUE
IF (SAVEA(CeC) o2l 0e) 30 TI 48
M = SAVEA(I«K) /7 SAVIA(KeK)
SAVEA(T+X) = Qo
g =K +1
30 T2 3e
S J=Jd e+
36 SAVEA(L4J) = SAVIA(IeJ) = % & SAVEA(KeJ)
IF (J eNZe NVI3Q T 35
IF (1 oNEe NNIGO T3 30
IF (€ oeNIe (NN=1223) TQ 12
D = 1.
DO 43 I = 1¢VWN
J =1
J s 2 ¢ SAVEA(]eJ)
IF C(A3S()) eoTe 1eZ=36) 523 TJ &8
43 CONTINUE

la NN NS

220«
RETURN

35 ) = A(1l,1)
RETURN

83 J = 0.

dRITZ (69351)
51 EORMAT(//SXe TERROR UMESSAGE FROM DETERM.t/
1 SXetHATRIX 1S SINGJLARe JIZTERMINANT SET = 0ot //)
RETURN
N2
ve
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Figure 1 - Open Wake Model for PCASE and PCASLE
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Figure 2
Double Wake Model for PCASLDW
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